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#11 2003-418655 ^- v : 1/E 

mmm 1 1 

HIVOgpl20M^ >;S?ntMi&L, i)-o, ^l^^ ? KD=1.0X10- 9 (M)J^TO|5t;#:X(± 

gpl20M^ 7 *> »308-330# g co T 5 ,/&HB?!)0^£ < & — «P *SR|fc-f £ £ 

[W^t^ 3 ] 

IS308-330# B CO T 5 /mSfi^J^Wll^e K^SftS & cO-e&£ff ^ 2 §E«cO}5vf$ 
[ft*^4 ] 

^■J 9 u - >f- A/tfcfcJU±* S ? u--fMjhi^&2>, 1~3 cov^-f fifr l ^icfB 

5 ] 

L fcGANP 1 7 y 7, V j. - y ^ Bif L»^X t± * cOTi^ TO $ it Z> , itbM1£;l5vf« 
[!if«i7] 

GANP b7>Xyx-'^ ffii^X -e W% £ ^ SB^J^Hf 6C^tT5y mSB^!] CO d *> 4> 

fJRtSitS: #fi t ir & , 35lHIV#l#:X i± O if it <r> H^So 
[WW, 8 ] 

£ TO-t & £ i: £ #m t f & . ^HIVK#X t± CO llf Jt CO §!B£^& o 
[Sf3£!I 9 ] 

it ^ i ~ 4 cov^-r^^ i m^mm<7)$iWXte^<DWfr, Rxfm^m 5 ib«co 1 1 Mit 

If»«l 0] 

1 1 ] 

mmm i~4 cov^-r tifr 1 ^^i2m<7)^#:^ l < n^owfr, xi*m mm 5 ie«co 1 i 

HKttjtfl^ UliHf tftf&g L < ii ^- a ^ co iJfM- 1 HIVcOgpl20M ^>v^f^ £ * 

mmm 1 2 ] 

mmmi - 4 <D^i?tifr lmKmm'vmkxii't'vwft, Rx/mmm 5 ib«o t nit 
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[0 0 0 1 ] 
[0 0 0 2] 

^tt^^^f^(AIDS)«, HIV (Human Immunodeficiency Virus) ^)®^t, 
[0 0 0 3] 

J®ffe1-£o CD4llttlfflI^<7)^^^P^#-r^ ^ >A^f[±, HIVO^M^ >^5Cgpl20 
-e&£ 0 gpl20fi. HIVco^J&jR^^U ^M^jl20^rn^;H > (kD) %^-f2>m? 

y;s?m^$>v), mmmm<DCM*mmt)%:m-fct Lx^-rz> 0 ^ tt, HivjiCD4 + >;> 

^3t^«f£> «f3i:«AL, IM^feu LTtt(RNA) ^If f§ 0 ^fS 
[0 0 0 4 ] 

[0 0 0 5] 

iife. AIDS <Of&#§ jffiifr&*jW*fc*L**3Mi: LTAZT (TyFfv>*>) 

[0 0 0 6] 

HIVfci&SttK*^- AIDSOi^l*^#iftc^3LOfet#:^#^7^a6 
Cf^©^^$|LTv^ 0 gpl20liHIVOi&2fei:: totf fci^W-o^§^ 

* (*#frtt 1 ) , HlVtOifi^^m^ftWiW. iSft^HfRWHrtwtt, gpl20^#StJt 
t4it#T?i4o i^i"CtC, HIVOgpl20OHU.IE#-e*>^.gpl60<7)T 5 s&BSMod 
, ^308-331#Smi*I^ab-2)— ooxtf h - 7 * RMfel" £ ro. 5 ^ J fcO^tffr&^fo&MlUK 

§tttv^ (#Wp;fcj$U) o b^L, K;ito^^$^(;^^i:i±> Hivogpl20t 
KB LT, &*fl9 * >f /l/* £ **n-f * £ j&*t? § & Pte * Mf^f «M 
X~$>2> 0 

mW^CM 1 I #St^2797099-?-^rfR 

[^NRHfrjfcflt 1 ] McDougal et. al. f Science, 231,382-385 (1986) 

KWOSB^] 

L J: d 1 1" * M] 

[0 0 0 7] 
[0 0 0 8] 

*i&w#{±x ±iBBHH*»*-r*^ie)KK*W3(e*fi : ofejit*. ganp > * ^ - * 

^fil^;^fflv^Tgpl20^ J; HIVOf^tt^ffD U *oHIVfcifif»5f|]l!£fc«r# 

[0 0 0 9] 
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#11 2003-418655 v ! 2/ 

(1) HIV<7)gpl20«^ >'*?Mt&&L, ^|^»^KD=1.0X10- 9 (M)J^Tco^#X 
(i-g-OifJto 
[0 0 10] 

_tfB#blfcX f± <75 DrJt li % gpl20M ^>/^I©H ^308-330# @©75 7 (M 
[0011] 

(4) GANP h 9 >^ y ^»*Xt4-€-0-7-3R*^ 6 fc^tT ^ y 9feE?9tf>7 % 

£ mi- & £ t * mm t-rz, mim^x & <*> tm <d mm-%m 0 

(6) ±E(l)E*Oft#;X.tt*-«>»ffi\ ^:0 f ±fB(2)fe«Ot \>mim&mi, < fit 
[0012] 

(7) ±E(l)fB*tf>#MtegL < t±^OWf^ XW:Jifa(2)iE«0 t h SftKH** L < (it h 
tfrffrjgL < {i-€-tLe>OWf^-fcHIVOgpl20J|i^ ^^SffcfcRjSS-** i t -SHI 

(8) ±E(l)E«Ojftft:Xf±*-tf>»rJT\ ^y ? -hfB(2)|B«t^ t h IHbtfM** L < tit 
[0013] 

mt, r rmmt * &trmm®.j&ygimm zti& 0 ^wot^m* . kd=i . o x 10- 9 (m) m 
* (aids) o t&mm tLxflzm-f&zttfx^&o 

[0 0 14] 
[0 0 15] 

1 . ttl? 

##&WOtfc#{± % GANP h ? > Xi? tm^WlVllfr, HIVOgpl20O-g|^ #&Cgpl20 
<75 7 5 y miS^JO 9 ^^308-3300 T 5 /®?E?!j^<b b'&titmt. Lt^t-S 

£ t \Z J: »)ftt>*i)t4©T»*4 0 gpl20<7)T5 /^SE^JcOd *>&308-330#Stf>E?lJ( Tgpl 
20(308-330) J fcv^)*B*"t&tt#tt, J: * -g-Jfe 

#5fMW^Jv§tt^^-r^. i fc^&fcfLTV** j&* (Skinner MA., et al., AIDS Res. Hum. R 
etroviruses (1988), 4(3), 187-197), &5&m<0$ifcte. gpl20 (308-330) b1&%ffim.\z1& 

[0 0 16] 
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GANPi:f4. K^'L^^-t^ (Germinal center-associated nuclear pr 

otein) tmtftT^&m? >sS?KX"$>Z>o GANPJ4. stf?ST- «^ £ If ^-f £ y"u -fex t' 
isv^Tii:S^25:^T^«exi^^^^-T-^^)^o GANP(4, itfe^-^^ f^tf £ HIK 

-y^m%W}%^, HIVcOgpl20cOT^ /mie^J^^y 0 -^ K x. gpl20 (308-330) ) ^jft 
[0 0 17] 

±iEtf>ii »j , K X *) , HIV* 5fnM1&, S»J3&O^J3&#:^^flJf^ £;# U ^ 

& tt mm&Mys t± aidso ^ civ^it ^-e § & 0 

[0 0 18] 

±SB#t/ffc * j^kf & IfflJfe gpl20T&jg L fcGANP h7>Xyx-^ ffi?U&% h # 
[0 0 19] 

. *#Pj§f± N KHIV^#£#tfHIVl&ffi3r y 1 £tt$rt-£ & (7>T?^^ 0 

[0 0 2 0] 
2. irtMOp^ 

HIVOgpl20(4^-^-;^^@r^iJ«#£t#£ C fc^TBTIB'C* t) (PRF 1102247A, htt 
p : //www. genome, ad. j p/dbget-b i n/www_bget?prf : 1 102247A) „ f©75/ Stlr^D i4 @e5U# 

[0 0 2 1 ] 

fU, gpl20 (308-330) (O *° V ^ 7^ KK^iJ (4 , 
NNTRKSIRIQRGPGRAFVTIGKI (MW&Sr 6 ) 
"e*$tt^23T 5 7^$|»-C& i9 (Lee Ratner et al., Nature 313, 277-284, 1985), £ 

[0 0 2 2] 

<^£— SRJ h{4 N S£^#«t££M &<7>-T?}±&v> 0 0j*.ff23T5 yMW9 *»SI 
^1"&8T5 /iHMl, $Ix.i4X 10, 12. 16. 20, 237 5 SW&*M&&lf hflho t 
tz , mRlr & mm 14 > S£^!J#-^ 6 <7>iSM L T 5 J if * *l {£# PIte $ tL-f\ f£ ^ 
OM^Itt^iH s ti^o f!lx.54\ 7-8T5 yaft5S*Srjys(Hffiv»-5*#^t4^ SB 

ttdotr^ mse^J * ltu<, n *s ^fjir^yffoc id k t e> l 

[0 0 2 3] 
[0 0 2 4] 
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[0 0 2 5] 
[0 0 2 6] 

[ 0 0 2 7 ] 
[0 0 2 8] 

mX-f& :H:io XTfrWrn^kfo*^ £ § & (Sambrook J and Russel D. Molec 

ular Cloning, A Laboratory Manual, 3rd edition, CSHL Press, 2001) 0 
[0 0 2 9 ] 

o 7'7^5 KDNAfc LTI±, 7vMm. teflll±^ffi*0 7 7 7>< K & 2f rtWf S> *U 
7 T-i?\Mkt\^X\±\7 T-ififimfhti&o se>fc % g47^i^^ 

[0 0 3 0] 

[0 0 3 1 ] 

[0 0 3 2] 
[ 0 0 3 3 ] 

t«£it:J:»)#*ii: **t? # * o J fc H „ (a) mm±ffi, (b) L < t± 

[0 0 3 4 ] 

J#*ri(±, ^KH^V^TJSfcl"?** (ItrfBSambrookib^ Molecular Cloning£#]l) 

o 

[0 0 3 5] 

foil ^yy KO#*»«^Mv^^*— jRfi&&^b^fi9^> WilMT^^-y 
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&X # & o 

[0 0 3 6] 

^mm^iS^X^, in vitroSllRi-i: Zz-^-ff- Y'&J&'&W^M'f %> 1 i>X^ Z> 0 ^ Oif 

¥ 7°u^-7 -H^&^J&t tL^DNA^^f <b 0 in vitrofilRv XrAlt 

TfTlE<75v Xx-A, $l x. ^Expressway™ v X t" A (Invitrogentt) , PURESYSTEM (SiH§j#l 
; *° 7 1 Y 7 A ffi^ZpJr) , TNT v ^ t- A (^M ; Promegatfc) ^i^fflv^ i t^t^ S 
o in vitrofIIRv^xA^J;^^-7^ K^mti. ±fB?>— ^itmtt 

[0 0 3 7] 

7*^ > (BSAK keyhole limpet hemocyan i n (KLH) human thyroglobul in, — V \- y )1fy~^ 
7 n "? i; > %mif& Z 1 &X # * o 

[0 0 3 8] 
3. GANP 

GANPt3\ B^Sac37 >s*7Mt**u if- %^^&210kDa<DWi7 7 KX$>& (WO00 
/50611^-^fR) o -€-LT > SAC3(iT^^->M<7)WtlJ%®t LT#it-^tt^^-Cv^ 0 £ 
fc. GANPii. (follicular dendritic cells: FDC) Hi fflf tt-SK^lMge 

rminal center, GC)BllCi3 ^XMIRMfc T y -fV^x. V- h^ti, V > JSMtf&ffttRNA 
- 7 s 7 -7 - « M 14 * L . BIB JJS <7) $0 IS 11 HI 18 Id £ H # t X v ^ ^ ^ / 1 ? K ■? & & (Kuwa 
hara, K. et al., (2000) Blood 95, 2321-2328) 0 
[0 0 3 9] 

^mn^te^Xlt^ GANP7 ^/^f©7 5 /WJ^, v^^|;ov^@e^ff2t:, 
t: h ^o^TSe£iJ#-5§-4^1- 0 ifc, GANP^ >-/n°^K^^- K-t-SmfS^- (GANPmfS^- 

±ibt5 y-mmmRifm.mmit, mm / Mmooo/506ii^m.^i>mm.^^x^^ 0 

[0 0 4 0] 

J fcGANP^ J: < , @£^J#-f-2Xii4^|B«OT ^ JWMn^&^X 

ffi&%^ir&7 y^?MX&-oX & ±v>„ #MxJ£\ S£^iJ#^-2Xti4H^1-T 5 ymSB^JO 
Hl^L<(±tM L < (0 II £ lffi ~ 1011 , $ fcfcfcF i L < 

~51@) ) <DT5. 7WitfX.$:LX& l^L<f±1tM L< tellHXfci&'fl (Mx 

ffn@~io«, $ <b l < tiina—5'fi) ) <dt ^ /m^m<DT ^ /rnxm^i^xis 

t L < l± Hi ~51@) ) <7)i$L<D 75/ i^#J)n $tLfc7 5y ^IB^ 'b * <9 > ^oJnfBGANP 
7 y ^ 7 W t mWt<7)MA7° 7 4 ^? - -if V&tt ^ ^ GANP^MM ^ 7 M & t^^t 

$> X i ^g) o 

[0 0 4 1 ] 

rRNA7°9-f -7--tffff14J RNA»H43V>T, 5'->3'^lp]^iitfilO#* t l±^r&] 

-f & * &M-f & o S-ffiT it a 7° y 4 - J£ t mtK & DNA*° 7-y-^at 

M^ZitX^&o 

[0 0 4 2] 

GANP^ y^7^\i, ±IB@e^iJ## 2 ^ t < f± 4 H^^T 5 7 mMB^JX^ ^ ft lb (D^^M 
600#, tftt L < 5±139~566#) Xf± £ *t ^ ©til 7 5 7 mS£^J ^^"1"^> ^> <£> ^ ^ 

tBSE# 2004-3029373 
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[0 0 4 3 ] 

—%<r>W&U X(±til^ >^^K*a- K-f&itfSWW feftio 4 3 ^itfST- 

/'JNXU RNA-/9^*^— lfStt*^rl-«^ ^^S^3- Ki-Sfltfe^Srft 

[0 0 4 4] 

(th'J^A) M* ? 150~900mM-e^ f) , i&l£7&*55~75T^ £f 3 L < (fh'J^A) 
[0 0 4 5] 

aWS^t-^HiaiAi-S^ti, Kunkelii^ Gapped duplex&^O^&^&K J: 19. fijx. 
raf£#^a^^«E^&^flJfflL./i^«Affldr'7 K fiJ^i^GeneTailor™ Site-Di 
rected Mutagenesis System (^f ^ tf h oyx^lil) , TaKaRa Site-Directed Mutagene 
sis System (Mutan-K, Mutan-Super Express Km^ : ^ jj 9 ^tt^) ^fflV^Tfrd £ 

[0 0 4 6] 

gtmMitt <D WmM XT K 14 II n W000/506 1 l-5§-<2r# k *> iB*t s *l -c v » s „ 

[0 0 4 7] 

&43, SL^tiL#:^.t>mCD-40^y ^ tt-^;v^#T*BM£in vitrofflSfefS fc . GANPfil 
g©7 5'^al/-i'a XDfrtehU** GANP^ /7^f(0 7 5 / O ^ *>#^0-b 

>; (f fl x. tf502# g O -fe V > : S502) CO V ^BMt*9l li^to i^RJEli, GANP 
ORNA- 7°7 / f ^ — iCOV^T^f-— RJS "C & •?> (Kuwahara, K. et al. (2001) Pr 

oc. Natl. Acad. Sci. USA, 98, 10279-10283) 0 GANP ? >s*# S©N^^{IJ CORNA- ~7°7 4 

K^^f Vli-bV ^at&^T-islK -e^'J >SHfc{±in vitrol" £;v>TCdk2&~ 4 o 
T»1$W 0 C5fe»« W >K4 *K GANPt4MCM3^'7^-fe>">^^HT-^^^i-^( 
Kuwahara, K. et al., (2000) Blood 95, 2321-2328; Abe, E. et al. (2000) Gene 255, 
219-227) o 
[0 0 4 8] 

& 43, GANPSHS^&tlv X «I6*felfc?ETr & & CD19Cre^ 7. t f lox-ganpitfc^O 
^ >7 X LTf^i LfcBjfflJfeKS^tot'GANP&j^fc&ffi biconditional targeting 

v^X^ILT, TlfflJlfrK#teffiMT*&nitrophenyl (NP)--7 h V 1fy*jrw7V y 

< PS#$tLT43 9 . GANP^^#OMtt/Cii^M^M^ LTv^i 7&*9§ «b tf* K 

[0 0 4 9] 

4 . GANPitfTST- * MX Ltzh7>X v ^ - y ? Hi? Ltttt 

gpl20^ 4 * & Wfo f4. GANP&fc^SraBA Lfth5>^yx-y^*t 

h HMUftftT* •? > Itl7^^yx^^ m%Ws<®llZ, 0IL< 14, 2»A LiGANPitfS 

^ *BjHJ&t*5£E"*- & c <h 7) ? -e § * o 

[0 0 5 0] 

(i) GANpa^t-ecowm^T- 

GANP«f5T-t ^<?)M^ : f-T:«$a^tt^-#:{4, itfc^- «H £ if SI" 3 7n-txt 
aig43 4^T^^ic^^^^-e^>^ 0 GANP^ >^®i4, 

, ^§tm<D b 7 >^yx^7 * BifLSi!%{4. icOGANP«fg^X{4^co^stf5HFO#A^ 

l±5iE# 2004-3029373 
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[0 0 5 1 ] 
[0 0 5 2] 

(2) Gmmttmxmvmin^ 

^Wiz&ifz rni?Ltt%J t(±, >y^% -Y^, ^ % , ^a. -7 

[0 0 5 3] 

> v i ? 1/ 3 /N-f^ * iV^yft, DEAE-x^^ h 9 =t 19 , GANPitfS 

[0 0 5 4 ] 

[0 0 5 5] 

(3) 

h\ ffft*^y7^? K> 177-y^tWf'Jt7T-y\ * n — - S jfii^S ^ >f 
^ ^© H o <y A , 7^y-7M ^Xfi^^ ^n^^^x^ fcoi&^XiiS 

[0 0 5 6] 

*fS^-#fr?!Oiitff£fi : d yn^E-^-fc Ltli, fc xJf -Y ft Stiffs^ oyn^e 
#ttffi¥LMlttr (tif, ^, ^;v^-y h> ^AX^-, 9 -y K 

[0 0 5 7] 
[0 0 5 8] 
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h V ? AfUmteBTs K-A5 > p-yYMiYM^, fiSl"fe^-f oy>*t-e, 
b V # A # V A T tV v >3 V > MM -a-n7^^>H|, >^nf*^ 

•l' >I/3.£fIIA, ^ ^ D 7°nf^ 1 > t: tf^-, MHC ^ 9 ^ ItfCJiu sp* m a T 

VffiM&R=¥-la (EF-la) „ 0 7 * >\ «M/5Uy>li, 

[0 0 5 9] 

(DKf ^ ^ - U ^ - LTV^T U V\ ^<7>^ GANPjffc^ $ t> ^ift^lS 

<D4 v 1 n ^^7 0 n^e-^-fiit<7)5' ±SE N -7° n - - flit fc flftf&ljft K> 

[0 0 6 0] 

Lv^SMf-efi, »oyij >"/n>t-^-^)Tift^GANPaife7-*Jij(§i- 

[0 0 6 1 ] 

(4) GANPififsT-OagA 

[0 0 6 2] 

[0 0 6 3 ] 
[0 0 6 4] 

[0 0 6 5] 

mwSittwtwjif^jjs*^/* ^jfefflsfr/i"* > (lhrh) mm*imm 

mtE# 2004-3029373 
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A©v-f ^ n ^f > ^ 3 >tW£ lv* q 
[0 0 6 6] 

M{tt*&ALtzmnwit, ^-mrnvm^mmzth, m^tx^Lm^Lfz^m 

fcfc^O^^^ffiSfrfclHte&W'ft (Founder) fcffU^ SAmfcTO-^^tFl) <7>5 

-fc >K 2 fei£%i&fc<Q FrU (^xn^) $/-(±m?j 0^-£-) K^AiUS 1 ?- 

(F2) fctfUR?- ZZt n't* § & o 
[0 0 6 7] 

*«VMi^ (^SSJtftf&ilh 9 ^Hi?L»#(±> ±12 L ^GANPilfS^ £ES 

#fflfl£ (embryonic stem cell) KagAI" * £ £ £ <£ o Tfjs*"*" £ t £ X i £ 0 $lx_J£, 
JEfv^^Kti (blastocyst) ^fi^-fSHPRTl^tt ( t > ^ > ^7- > • 7 * 7 

7* 'J h 7 7 x 5 - ^*^f*^TV»4) ES«{3, GANPitfS^-^^A-T^ 

L fc£*MP (EM) i:70nr/yx^y3>n» # h ft?zKm& 

>7i?z.~y 7^7 7ff^t tl& 0 &.ttlfc*rJ* 7^7 ^Vi-? ^ >7 * £jE1i? V7 

7-7 7 7i)mhtLZ> 0 
[0 0 6 8] 

- v 7 m?lW}^} <D — §15 1 L X it „ Sif7>^yi-^ ntfLKf t/X (i o^jl O 

[0 0 6 9] 
[0 0 7 0] 

MRL/ipr^ •> * -eB*fflig^*tico v > ;mx<Di%mk(DmKm*^&m® l/ssl 

T«fit$ & ^Vflit^^^^Mff^^^i LTV** t fc ^$§$HTV^ 0 $ fc % * 
#PJ# <b & MRL/l pr v -7 ^ £ i3 V* TGANPitfS^^Ig 7° n ^ - ^ - , ^>/n>^-ct) TI {C 

L TfpM L fcganp h9^^^i-=--7^^"7^^B^tL^>C»i:|^^0 ft v^a**-* 
MM^Mi^IUJLtv^o jEHtTJige^M^MLTtift 

tt^b/& s *3 cifcijii;, g e wlto ftsHsfnte&tffra*]^ $ *t * ^ * * 

[0 0 7 1 ] 

*MRL/lpr, NZB, (NZB x NZW)F1^ t**m V^tf. $ ^ iCftV^^lf 2f^tg#-e ^ * 0 
[0 0 7 2] 

m_hO i fc *f IJM L /feMLR/lpr^ >7 * coGANP ^7>Xyx--;^7W ^f^Sf Sit 

tcioT, ^-/N°-ft»ttiiL«^^^^^^mT^*prtgtt^^)*o i-**>*>, 

[0 0 7 3] 
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5. HIV gpUOKttlr 2>MM%U , \±tfifo<7)fem 

(1) mmmwiffifa 

tl-f, Mx.ii\ IgG(IgGi, IgG 2 . IgGs. IgG 4 ), IgM, IgA (IgAi N IgAsK IgDXtilgE-e^ 

o 

10 0 7 4] 
10 0 7 5] 

£vfr<7)|£^iig J**^ K$M?f ^Biacore h Of ^^»^M"7°9 X^E 

»g|^(KD), ^StM?5£ifc(KdissK M^S^Mass) L 

y^ftl £ t 4 0 Biacore^gt LTfi. WxJfBiacore 3000. Biacore 2000. Bia 

core X, Biacore J. Biacore Q (V»i* frfcBiacoretfc) & <b & 0 

[0 0 7 6] 

±IBBiacore i:iot, ^#OMl1i££^-£v-?9 ^ - 9 & (KD) „ fl| 

tlJttt(Kdiss) [1/Sec] RtKiKf^JK^afeCKass) [1/M. Sec] ^iij^i"^ 0 
[0 0 7 7] 

(Hfntt) ii. Kdiss&O^KasscO 2 0^7^ -^-Ci »)Bfc5fe3*U 
KD[M]= Kdiss/Kass 

[0 0 7 8] 

l)JAK*l.ja»tL(, 1.5X10- 10 (M) m^-S i fc^«t t L < > 1.0X10" 
10 (M)mT (^£9. 9X10" 11 (M)mT) t^^iH ? §f)C&iL^ 0 
[0 0 7 9] 

[0 0 8 0] 
[0 0 8 1 ] 

(2) #V^o-t Jl>m*<DftM 

GANP h 9 VKVx. — yir'WK^ XfiGANP h 9 *Jx.— y PW^F&iftt Lv^ Q 
[0 0 8 2] 

^M^»— E^)7t I) 7ya^/F^^iili, 5-5 0 mg-C& 

7ya;OF^fflv^fc|(i0. 5-2 mgtr^^o Ty^>h^Ltl±, 7n>f 

tBSE# 2004-3029373 
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y >x^7ya/r/ > (FCA), 7n^ y \>7\^&TV x.^y \ (FIA). 7k®Hfc T - -7 A 
Ty^7f, h P/NU-^^^Y-f n > (TDM), V *°#M(LPS). y'J*7ya;r/ 

f L < (±l~5®^^PIt:\ 1-10HI. 0f L < (±2~~3HIfeffi£fi 1 9o ^Lt> S^O^ 
0 tf> 6 - 60 H fit K Pfft:feMJ (ELISA [enzyme- 1 inked immunosorbent assay] X 14EIA [ 
enzyme immunoassay] ) , (RIA[radioimmuno assay] ) ^TrJn/fWffi £ jglj^ L 

[0 0 8 3] 

[0 0 8 4] 

(3) ^7 7n-tiVj5L#:^I 
(a)*fc#jg£M<93« 

TtufBO <fc ■? fcfjs* L fctftlK £ x GANP fyy^yx^77 Pif UftttK |fl|x.Jf77 v7 

0. 05~2mgT?& >} , 7yaA> h Srfflv^ i: # i±0.05~2mg-C&& 0 7ya/Oft 
LTI4, 7U4 y ^7yaA'y h (FCA). 7n^ > h^5fe£T S^aaO h (FTAK ^cBS 
^T;V5 -<7 AT z?3-^y K BCG^ hWNn-^^v^3V-KTDM), V*°#$t(LPS 
K i/'J*T^A>h*i»|llff,*i4^ J/C#Oif3fff^^M#^^, FCAtFIAt^a 

(i2~5aWffiRS-e> 1-100, 04L< ttl~5H$&K£fHo fU, H tf> 1 

~60Bf^s 0* L < lil~14B.»fc^#j££*ll&&**-*-So ifMtti: Ltti, B£ 

m«> u >y^uiffl^> *i«)ji^wif htiz>i)K mmmfk, xitmmv ymm 

[0 0 8 5] 
[0 0 8 6] 

(b) 

mmtLx, ^^^^^<Dmm<D~mzx^m^Mtmm^i^.m-r^^t^x^^o « 

f - y , 7^;7f'J y, ^ 5 *J y Sr-S"tr ) -c&#-e # -f , j5L#:jg^BJj& t M<# l fcttSB -c 
(7)*4#-e^ttf i Lv> 0 Un-7|)|i:LTIi, P3-X63 

.Ag8(X63). P3-X63.Ag8.Ul(P3UlK P3/NS I/1-Ag4-1 (NSI) „ Sp2/0-Agl4(Sp2/0)#O^ >7 

[0 0 8 7] 

>x iz , _hiB ^xn- -?mM t mtrntkmrn t % mrnrn^- z^t&o \t > m.m * & 

t ^V^DMEM, RPMI-1640J#±Ul^ JfOiftttl^ft4't\ 1X10 6 ~lX10M@/mlO^#:^ 
MIS 2 x 10 5 ~2 X 10 6 10 /ml O 5 n - jMWfe t 4r L (^#^^0^ 

^i&MM tit, TO^T-fi 1000 ~ 6000 yjvyy (d) o *° u jc ^ v > ^ y a - ;v j& ^ ^ ft 

ffiSE# 2004-3029373 
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[0 0 8 8] 

(c) /W/V K-TOjlglJ&tF^ n-~>?" 

MI^MfJ^lfflJE^ S fit! 1 1" £ ^ 7' V K - v £ iHEU I" £ o * O^iSfe fcLT, $9 
fl^Mrim^f!) x. <7 ->|&JIBJfll?*^*RPMI-1640J&ift& ^tcjg^ ^ * n * ^ 

[0 0 8 9] 

<£ < #^pj^£^;5, &<7)7?«&v* 0 $JxJ;£\ ;^4 7*V K- v £: Lfz <y jDVK^ 

* K^m±'M<D— ELISA. EDL RIA^tncioTX^ V --^^t-Si t 

[0 0 9 0] 

itt^jfflJEo * n - ^ > ^ (4 N K&#^r$W£^ X fr d o gpl20 CSIv^IEtt £ 7j^-f #l# 

-e&oT, afn14^^t-{it^KD= lxio- 9 (M)mT7?&&}ft#£j^£l-£/V'f y; K-v 

[0 0 9 1 ] 

(d) ^y^n-f 

[0 0 9 2 ] 

fflW*?*^i3V^T«, /W^V F-^^10%^i/M5BJfiLYt^RPMI-1640^1{k. MEM*g 
MlXJ4fcJfil»^Jtil^OKj^fflW^igm4 , -t:\ (j?IJxtf37 0 C, 5%C0 2 mjS 

) t?7~140r B 1«L, *0^*JhMtf* So 
[0 0 9 3 ] 

[0 0 9 4] 
[0 0 9 5] 

(e) ?u ~^)vm*<D%ii"ki¥M<nmm 

=Ej $ n--^-;viit#{±HIVM^^-rs i i:-e^^iaiL. & J; mnv7 4 )VK <7>tpm, 
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A-f £ £ fc &c J: o TES&ftlt£jfrffc 5 i:#a ■prtlt?* £ o 
[0 0 9 6 ] 

(4) St/ffcWrJt, Mtifcffc 

14 . tisjfc L *° V ^ n - -f- ;v#c#X f4 7 7 n - f — t lfr<offl& £ L „ 

fitJ^{4F(ab')2> Fab\ FaK Fv (variable fragment of antibody), sFv, dsFv(disulphid 
e stabilized Fv), & W4dAb(single domain antibody)^^ ? ^if h tl& o — ^#l#vffc 

[0 0 9 7] 
[0 0 9 8] 

t bM-f^#*f^1-^^^-{4, ^^^^#^nr^lI«^^^ft'|4^^II^(complemen 
tarity determining region; CDR) £r t. h nj^igi^^ttLT, 7 V- A 7 - 7 flit (FR) 
t4H hfi^tO CDR(4^7^a*<7)^<^^^^^#f#jSL^"Bl^|lj|Kt''f > pM1-^)o 
[0 0 9 9] 

[0100] 

t H/C#f4. — &KVffi&<7>m3Lft&totiL* ttt>%%i68tW% (Hyper Variable regio 
n) i:ov>t {4-?-<7)#^tti:^ilfntt^Pp9Mi: #3ttote XftMLX & ^ 

v^£t*«SiLv»o M^*®(7)mfSi :1 S£^J^^v>Ti4mi5T-X^^#ft^J:oT^M 

* ^&^145: $ frT & 0 

[0101] 

(5) ift#:o#14 

rfcf&IB OGANP h7>Xyx-^ m%W}%0 4 <9 $ fi & ^L#{4 , <D ( i ) ~ ( iv) <D 
< k i> 1 oofifS-tt^o 
[0 10 2] 

(i) HIV^^I^il^Jbi^f-i^OkDO*^ W^KJftlCgp^Ofc^LT, HIV£4'*nl- 
[0 10 3] 

[0104] 

(iii) gpl20 (308-330) <Dffi&<0& i £ < k & — U<D^^ b - 7** BUM" So 
[0105] 

(iv) gpl20 (308-330) fRttO^fi: < fc fc-HfofcttL, S5SIS]tt(KD=lX10- 9 (M)J^T) 
[0106] 

^-JfiMfcfctt, ^^fl&^^^l&*^ , 9^"t l --oo«llJl&^>Sr*ii:=S:V^-9 0 in vit 
ro-CHIV^mt^i-^. k, &mfciPMJ&2tiZZ.biP$>i), £ O 4 9 &1=rJ»t4 N ^ 
^T?#1*^5E^-r* 0 HIVO^T^^#^#<9 ^-Tv^SlMHIV(7)^^-T{4, CD4 +i ;>/^ 

[0 10 7] 

ffiSE# 2004-3029373 
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2ti2>&fc*&trmmm.j&®i<7> : }&m-?-$kik-r2> z burnt lv> 0 

[0 10 8] 

m&mzimztwzm»i tit, mum. ttwtu wmm, rnmrn, 
, m?M, mmn, %Am> nt&ML nvmu %mm, mwm, mmnmm^^ 

W±*<D4h<DffiJlffli#iP&lf hit&o *<D X o %il#<7)— oHl^lv^ i b \z X i) , y± 
[0 1 0 9] 

&/^\ ®#Jt;A— A^fc I? , — HJCo§l0/<g^^l000mg N £F* L < filO^g^^lOOmgO 

6 0k gfcfl-i: 5 U y h;Vi:^tB^^ -So ^#0*$j&i§J^i± in vitro 0^^"eJ±5 
-5 0 ^g/ml-t^Si#^# < . ^.m.K%\n-fZ> i25~250mgcD#C#:#^& < t ^ifcB 

[0 110] 

K ff# $ ft & ffi# 4» 0 . 1 ft gtnl#/m 1 ffi# ~ 1 Omg^#/m 1 ffi# Oitei:&&J;9Jc £ 
(iJg^-f &£ t 19 fi^tl" ££ 0 t <r> X 9 LTgHtS tiiz&mftl±, 

IrMtf^tMtt^L, 1 IUe>35t5.te*5V»Tlkgft**fc ^ > l^g~100mg(7)#J^tr 
, $?i L < l±50/z g~50mgOflJ^-t? > 1 B&fcl) 1 0~miHJ£#1-.5> i ^ 5&*T? # & o 

& -e § £ o -eoid* &it£y <7>^wib (± , y * )v * - \z x & mm-urn , <o m&m 

<d mm k mm Lxmm-t & z b &x % & 0 

[0111] 
7 . Hivftm ^ i 

[0112] 

mb^wmm^x\t^^mhb^%w.mt-K^Kx^>x^^^:, ^Ltzm$m~x 

ft, EIAft. RIAffi, m^^Sll^ft(Fluoro immunoassay : FIA), <b^^^ffl03£ft(Lu 
minescence immunoassay) ^ if ^rj£ l-f Uffl "t" ■?> b ffX § ^> 0 
[0 113] 

t > V >^»*#AL-CfpML7tAIDS^r*;va&% (SCID-Hu-7 ^ ) KMLxmM^ 

miE# 2004-3029373 
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ft h OHIV& & (4#^ T)^Ws^} fcM-f & ^mPf^ t> -i n< 7, (D-m. £ 

0#L#£JBv>-CtfeffiU O 4 & it t K 4 *K &#^O^fC<Dfi&MLTAIDS?& 

[0 114] 

[0 115] 

(a) <0#vf£X i± <7)^lli% 

(b) TO (a) lfi»<7)^#:X{± -5" OMifet/ £ HI ^ L £ Bffi-f fcf^l 
[0 116] 

[0117] 
[0118] 

^«iW±> migftmzm^hih&Z. t<D^Ba\h/c ^<7^ N m&M (WT) ^^23: 
If GAM* f7>^^x^y^ (Tg) ^ -7 X<7) 3 flO^ <7 * K N ^JgjftJK ^ LTHIVO^^^ 
1470 ? W#-e§-SHIV24NL43 (308-330) <D^y"^ K* * ^ V T -^fi l-M^ Lfc £ <7) 
Lfco ^M1t©vW©f^^2 E^fflv^TlfflJ&SIl^^fV^ ELISA&, BIACOREici 

assist^T** -~^u »te'W/y F--^^#7to $"b^^^-r -7' 1 ; f-v^ 

# tL ffi $£#t# £ ffi V > T , EL ISA'S £ J; 0* BI AC0RE £ ffl v > tz Mffi £ MM L tz 0 
[0119] 

fOgf, GANP F7>^yi-'>^ (Tg) ^x;£^#fbtifc^/ ^ n-^;Hftf£ (3 

lfcMv^<7)-e(±KD (KD = k diss / k ass) =9. 90X10" 11 (M)-C&ofc 0 

mtm 1 ] 

[0120] 

GANPl^^^Vi-^^ (Tg) v^X^I 

^X^O^AffimfS^i. pLG^ ? & — OXhoI-9" -f 1^5.6 kb<7>^ >7 ^GANP?tf5^-£ 

kb ecori^^^^ > i) BmM-e<Dmts%$tw.*ff7 . mmm^? 0 

Cl O it itltlb L T ^ ^ X iCjlfS^sgA * It c tz 0 ^ <7 X GANP^r^cDNA S: ^ tr ^Klb 
LfcpLG vector (Koike, M. et al. Int. Immunol. 7, 21-30 (1995)) &C57BL/6 V-) 

^^~Rxrmj^i^m^rmxMi^i L 'D^^K'o^x^^v~^y^Ltz mi. ±;<* 

;v) o HI 1 ±/U^t:*v^, 5.3kMt^O/-?> F«GANPmf5?-0^0-e$)^.o 
[0121] 

1-5' ~fy 4 : 5'-TCCCGCCTTCCAGCT GTGAC-3 ' (M£^iJ*-^- 7 ) 
1-3'7°7 1 "7- :5' -GTGCTGCTGTGTTATGTCCT-3 ' ( SB?!] 8 ) 
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DNA (50 ng/ n 1) 


1 


j"l 


lOx buffer 


2.0 




2.5 mM dNTP mix 


2.0 


Wl 


1-5' primer (10 p M) 


0.8 




1-3' primer (10 n M) 


0.8 


aI 


Z-Taq DNA polymerase 


0.1 


jU 1 


dH 2 0 


13.3 


Ml 



[98°C 5 sec; 59°C 5 sec ; 72°C 10 sec] X35 *t 4 7 
4°C 

GANP mRNAOllJl^/LjiLTV^^^ti. RT-PCR"CltBL/io 
[0122] 

<£RNA it „ IfIX WliBlffl ^ <b Tr i zo 1 ( Inv i t rogen) £ ffl v * T ffi L , RT-PCR fcJ\ 2ft 
O^'fv-l-S'M 1-3' £Mv>TffVS cDNAfc-g-jSLTt (Kuwahara, K. et al., Bloo 
d 95, 2321-2328 (2000)) 0 GANP $n^it T fT u -7 VA'm&M&bte X *) ^£B Ltz Q p 

[0 12 3] 

GANP h y >7p^—y 7^^7\t^ B^ffl^-eGANP<7)|l%OiitJn^^ L (EI 1 

[*JSf!l 2 ] 
[0124] 

(1) #*4 

(a) K/% : Balb/c v?*, Hf&M (WT) iGANP h7 >7 J?x- -7 7 (Tg) v 

(b) &&in>m : HIV24NL43-X 7°^- KKLH3> *J a v a > 

(c) ELISAjruJH I HIV24NL43 ^"ff- K (15?!) : CNNTRKSIRIQRGPGRAFVTIGKI (SB?!l#-^- 9 

) ) 

(d) ^ J-O-^^a : P3-X63.Ag8.Ul 

(e) 2 ^fcjfcfle : HKP$RfSs#LV fy .XftvfMgG • A • M 
(2) 

[0 12 5] 

z.<7)fpfrh, i3m<Dm^*x&2mfrb&L&mtkMik (mmm £$p&tu mm&t 

P3U1 5xn- -rllJfe t <DfflffiMt%- & MM L Q GANP-Tg v 7, <D&mJfofkti*0. 2 X 10 5 / * j. 
;W^&& <£ 9 fc£ § ^tl^etl, Balb/c :5448^n->, (WT) 

^:i888^n->, GANP h7>X^x-y^ (Tg) ~^t>7 : 2016^ n- > frRkW&ibteX 

[0126] 

HATig* 9 B^^±fflf Srfflv^T, NL42^7^ K (l^O n g /mL) *HffifldftK 
LTELISA-ft^^L/to GANP-Tgv x 43 J; Z}m<Dlg%£±tti<D-®Mm<n*:ti-?1rifrb^ EL 
ISAOjBf*HT490nmift3teiKl.50JBJL±O^ n-^*Jgffl U HT^Sb^T^ n y F^mM 

L-^ 7^ — o 

[0127] 
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wmm 9 B&<7)mm±m*m^r, nu2^^ k ( i ^ ? n g / ffi L) ^HffifkEJK t l 

TELISAS^^JfeL^lt*, Balb/c 7Wli3^n-v n - : Bl-10, B2-24, B2 
-27) „ If^M (WT) v^j*{±9*n-> (^n->^:Wl-2, Wl-7, Wl-8, Wl-10, Wl-2 
1, Wl-43, Wl-45, Wl-63, Wl-84) > GANP F7>^yi-7^ (Tg) v>XTg(±8^n-> 
O n->^ : Gl-22, Gl-68, Gl-124, Gl-165, Gl-181, G2-231, G2-10, G-25) CO ^4 

[0 12 8] 

GANP-Tg^^, Wr<D^-tlJ?tl<D?U-y%miLItgmzXtg^L^ SfcK, AjflLVf^M 
-e^SFMitifii^'CiMU Protein Q^WkK X oT, tnl^^f K^/ ^ n - f 
ZftMLtZo 

mmm 3 1 

[0 12 91 

±mmmin 2 xi^mLtz^j^u-^^mt^m^x^ &Tcowmmi*mfoL?z 0 

[0 13 0] 

m*comm'&*wm-f & k%>tz 19 , elisa^ t biacore \z x zmtitzmm l?z 0 

[0131] 

Jf\ ELISAfeii. HIV24NL43^y^- K 1^4 ^g/r^^-^rft^rfiM^iYMMt Ltffl 
^fitCT 1 0#P^@ffi-fbL7t o PBSTween20^^-#:. 2.0%skim milk^T 7u y * > 
MtfoLfZo £ h K:PBSTween20-3fciKJL M1" ^ift^^ K^y ? n-^-;vj5t#: (0.457-1 
W^ttg/mL) ^fflV^T. gSi'T 1 B#F^j££^o "^>y;l/^PBSTween20^^- 
flx HRP^iMft^^IgG • A • MitfiCT 1 BtFeira^-tfr^o £ h PBSTween20f5fe^- L 
% 7 \s>VT 5 > (0PD) C-CS^H-fe^^ 2N^m^fflV^TR^^#iLL 

tZ 0 

[0 13 2] 

5SbfcJKW\ ELISA PLATE READER ^ffiv^T. 490nm K T 10 ;t Lfcc 

[0 13 3] 
ELISAO|§^:^|l|2 tC^i- 0 

[0 13 4] 

GANP-Tg-7 ^ £ /£ & ,1 J: i9 , fe^T^v^^f^^i-^ 3o<D»M$ti 
£ (112^ n«JSl.4~2.1#S) » Z*ih<D* S ? u ~i~ )VtfuW<D? u -y&fc^ m^tm 
coM^MKGl-18U G2-10. G2-25-e^>^o 
[0 13 5] 

[0 13 6] 

BIACORE^ J; ^^/ff^ HIV24NL43^7°^ K£U 2f > Kfc LTBIACORE-t 7 

fl-PtLO^^Sij^tfc (k ass) , itlfgl (k diss) , ^tTi««t^^ 

(KD = k diss / k ass) tB Lfc c KD^I&V^ MttafSv^iHffi^ ti£ 



[0 13 7] 
[0 13 8] 

^n-> (M) 
Gl-181 1.09X10 - 8 

G2-10 9. 90X10" 11 

G2-25 1.51X10" 10 

mtcDmm&ztkm-f & ^i±Biacore&~ i z&mmfei* x zumamfeco t z %m & m 
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^£t)n;L-c, -liB^IS^tiia^ i t ^if f i So Gl-181 * n - > ttfiHtsg&JF 
[0139] 

^ * n-t;i/»l(7) Steffi v^Balb/c ^*3&>fc#ib*i7fctfc#{;J\ 
*®RKD= 4.97X10- 6 ~5.68X10- 9 (M) T\ fg;|l1fitt^^o^ifcOffi#L;H#£ - t & 
tit, > *• n-zi/OB^M (WT) vj? * Hisv^T & . »8i5egcKD= 2.81X10" 5 

-3.HX10- 9 (m) ommt-cLfr&bti-?^ iWoto 

[0 14 0] 

CL^Kl^L-C, GANPh 7>^yx^7 ? (Tg) fci3V*-CU\ M1fkfeWtXD= 9.9 

OX 10" 11 (M) t ^ 7 AMffi'&m* (G2-10) £<0&*n|£t±, Balb/c 

[0 14 1] 

[mi] BiieJ!feK*Jt4GANPoi&3i<^*4i*n*^l"ia'c**o 

[@2] ELISA^fflv^T^fevfr^ J: Sgpl20 (308-330) KfctfcfcB LfcilS**^'*' 
[13] # * n - > <^> * MIS L fcift* fcarT ETC* * <, 

[0 14 2] 

Ma^J#-^-8 : 
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imm] 

SEQUENCE LISTING 
<110> Kuniamoto Technology & Industry Foundation 
<120> ant i -HIV antibody 
<130> P03-0180 
<160> 9 

<170> Patentln version 3.2 

<210> 1 

<211> 6429 

<212> DNA 

<213> Mus musclus 



<220> 

<221> CDS 

<222> (384) . . (6299) 

<400> 1 

gttgcggtgc ggtgggcccg gtagaggctg cacgcagact gtgggcgagc acaagcgctg 60 

gcgacagtgg ccgtatctgg cggacttgct cctccctccg cggcctccgc tgtcccttgt 120 

gtctttgccg agttgctgaa ggccttcact agtcttcgct cgaaggcgtc tgttaaccta 180 

gcggccggct tccggagtgt taagcatcgg ggataaaaag ctattatttc tagaccaggg 240 

catcgcaagt tcgagttacc gggagaaaaa tgagatggtc atcctgagga tgaaggagag 300 

cttcccctgg caacagataa tttaaagagg agagctactt gtgtatagtc catatttatt 360 

gccttcagat aattggcttg aag atg cac ccg gtg aac ccc ttc gga ggc age 413 

Met His Pro Val Asn Pro Phe Gly Gly Ser 
1 5 10 

age cca agt get ttt gcg gta tct tec age ace acg gga aca tat cag 461 
Ser Pro Ser Ala Phe Ala Val Ser Ser Ser Thr Thr Gly Thr Tyr Gin 

15 20 25 

act aaa tea cca ttt cga ttt ggc cag cct tec ctt ttt gga cag aac 509 
Thr Lys Ser Pro Phe Arg Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn 

30 35 40 

age aca ccc age aag age ctg gcg ttt tea caa gta cca age ttt gca 557 
Ser Thr Pro Ser Lys Ser Leu Ala Phe Ser Gin Val Pro Ser Phe Ala 

ffifIE# 2004-3029373 
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45 50 55 

aca ccc tct gga gga age cat tct tec tec ttg cca gca ttt gga etc 605 
Thr Pro Ser Gly Gly Ser His Ser Ser Ser Leu Pro Ala Phe Gly Leu 
60 65 70 

acc caa ace tea agt gtg gga etc ttc tct agt etc gaa tec aca cct 653 
Thr Gin Thr Ser Ser Val Gly Leu Phe Ser Ser Leu Glu Ser Thr Pro 
75 80 85 90 

tct ttc gca get act teg agt tec tct gtg ccc ggc aat acg gca ttc 701 
Ser Phe Ala Ala Thr Ser Ser Ser Ser Val Pro Gly Asn Thr Ala Phe 

95 100 105 

age ttt aag tea acc tct age gtt ggg gtt ttc cca agt ggc get act 749 
Ser Phe Lys Ser Thr Ser Ser Val Gly Val Phe Pro Ser Gly Ala Thr 

110 115 120 

ttt ggg cca gaa acc gga gaa gta gca ggt tct ggc ttt egg aag acg 797 
Phe Gly Pro Glu Thr Gly Glu Val Ala Gly Ser Gly Phe Arg Lys Thr 
125 130 135 

gaa ttc aag ttt aaa cct ctg gaa aat gca gtc ttc aaa ccg ata ccg 845 
Glu Phe Lys Phe Lys Pro Leu Glu Asn Ala Val Phe Lys Pro He Pro 
140 145 150 

ggg cct gag tea gag cca gaa aaa acc cag age cag att tct tct gga 893 
Gly Pro Glu Ser Glu Pro Glu Lys Thr Gin Ser Gin He Ser Ser Gly 
155 160 165 170 

ttt ttt aca ttt tec cat ccc gtt ggt age ggg tct gga ggc ctg acc 941 
Phe Phe Thr Phe Ser His Pro Val Gly Ser Gly Ser Gly Gly Leu Thr 

175 180 185 

cct ttt tct ttc cca cag gtg aca aat agt teg gtg act age tea agt 989 
Pro Phe Ser Phe Pro Gin Val Thr Asn Ser Ser Val Thr Ser Ser Ser 

190 195 200 

ttt ate ttt teg aaa cca gtt act agt aat act cct gee ttt gee tct 1037 
Phe He Phe Ser Lys Pro Val Thr Ser Asn Thr Pro Ala Phe Ala Ser 
205 210 215 

cct ttg tct aac caa aat gta gaa gaa gag aag agg gtt tct acg tea 1085 
Pro Leu Ser Asn Gin Asn Val Glu Glu Glu Lys Arg Val Ser Thr Ser 
220 225 230 

gcg ttt gga age tea aac agt age ttc agt act ttc ccc aca gcg tea 1133 
Ala Phe Gly Ser Ser Asn Ser Ser Phe Ser Thr Phe Pro Thr Ala Ser 
235 240 245 250 
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cca gga tct ttg ggg gag ccc ttc cca get aac aaa cca age etc cgc 1181 
Pro Gly Ser Leu Gly Glu Pro Phe Pro Ala Asn Lys Pro Ser Leu Arg 

255 260 265 

caa gga tgt gag gaa gee ate tec cag gtg gag cca ctt ccc ace etc 1229 
Gin Gly Cys Glu Glu Ala He Ser Gin Val Glu Pro Leu Pro Thr Leu 

270 275 280 

atg aag gga tta aag agg aaa gag gac cag gat cgc tec ccg agg aga 1277 
Met Lys Gly Leu Lys Arg Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg 
285 290 295 

cat tgc cac gag gca gca gaa gac cct gat ccc ctg tec agg ggc gac 1325 
His Cys His Glu Ala Ala Glu Asp Pro Asp Pro Leu Ser Arg Gly Asp 
300 305 310 

cat ccc cca gat aaa egg cca gtc cgc etc aac aga ccc egg gga ggt 1373 
His Pro Pro Asp Lys Arg Pro Val Arg Leu Asn Arg Pro Arg Gly Gly 
315 320 325 330 

act ttg ttt ggc egg aca ata cag gag gtc ttc aaa age aat aaa gag 1421 
Thr Leu Phe Gly Arg Thr He Gin Glu Val Phe Lys Ser Asn Lys Glu 

335 340 345 

gca ggc cgc ctg ggc age aag gaa tec aag gag agt ggc ttt gcg gaa 1469 
Ala Gly Arg Leu Gly Ser Lys Glu Ser Lys Glu Ser Gly Phe Ala Glu 

350 355 360 

cct ggg gaa agt gac cac gcg gec gtc cca gga ggg agt cag tec acc 1517 
Pro Gly Glu Ser Asp His Ala Ala Val Pro Gly Gly Ser Gin Ser Thr 
365 370 375 

atg gta cct tec cgc ctt cca get gtg act aaa gag gaa gaa gaa agt 1565 
Met Val Pro Ser Arg Leu Pro Ala Val Thr Lys Glu Glu Glu Glu Ser 
380 385 390 

aga gat gag aaa gaa gat tct etc agg gga aag tct gtg cgc cag agt 1613 
Arg Asp Glu Lys Glu Asp Ser Leu Arg Gly Lys Ser Val Arg Gin Ser 
395 400 405 410 

aag cga agg gaa gag tgg ate tac age etc ggg ggc gtg tct tct tta 1661 
Lys Arg Arg Glu Glu Trp He Tyr Ser Leu Gly Gly Val Ser Ser Leu 

415 420 425 

gag etc aca gec ate cag tgc aag aac ate ccc gac tac etc aac gac 1709 
Glu Leu Thr Ala He Gin Cys Lys Asn He Pro Asp Tyr Leu Asn Asp 

430 435 440 

aga gec ate ctg gag aaa cac ttc age aaa ate get aaa gtc cag egg 1757 
Arg Ala He Leu Glu Lys His Phe Ser Lys He Ala Lys Val Gin Arg 
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445 450 455 

gtc ttc acc aga cgc age aag aag etc gee gtg att cat ttt ttc gac 1805 
Val Phe Thr Arg Arg Ser Lys Lys Leu Ala Val He His Phe Phe Asp 
460 465 470 

cac gca teg gca gee ctg get agg aag aag ggg aaa ggt ctg cat aag 1853 
His Ala Ser Ala Ala Leu Ala Arg Lys Lys Gly Lys Gly Leu His Lys 
475 480 485 490 

gac gtg gtt ate ttt tgg cac aag aag aaa ata agt ccc age aag aaa 1901 
Asp Val Val He Phe Trp His Lys Lys Lys He Ser Pro Ser Lys Lys 

495 500 505 

etc ttt ccc ctg aag gag aag ctt ggt gag agt gaa gee age cag ggc 1949 
Leu Phe Pro Leu Lys Glu Lys Leu Gly Glu Ser Glu Ala Ser Gin Gly 

510 515 520 

ate gag gac tec ccc ttt cag cac teg cct etc age aag ccc ate gtg 1997 
He Glu Asp Ser Pro Phe Gin His Ser Pro Leu Ser Lys Pro He Val 
525 530 535 

agg cct gca gec ggc age etc etc age aaa age tct cca gtg aag aag 2045 
Arg Pro Ala Ala Gly Ser Leu Leu Ser Lys Ser Ser Pro Val Lys Lys 
540 545 550 

ccg agt ctt ctg aag atg cac cag ttt gag gcg gat cct ttt gac tct 2093 
Pro Ser Leu Leu Lys Met His Gin Phe Glu Ala Asp Pro Phe Asp Ser 
555 560 565 570 

gga tct gag ggc tec gag ggc ctt ggt tct tgc gtg tea tct ctt age 2141 
Gly Ser Glu Gly Ser Glu Gly Leu Gly Ser Cys Val Ser Ser Leu Ser 

575 580 585 

acc ctg ata ggg act gtg gca gac aca tct gag gag aag tac cgc ctt 2189 
Thr Leu He Gly Thr Val Ala Asp Thr Ser Glu Glu Lys Tyr Arg Leu 

590 595 600 

ctg gac cag aga gac cgc ate atg egg caa get cga gtg aag agg acg 2237 
Leu Asp Gin Arg Asp Arg He Met Arg Gin Ala Arg Val Lys Arg Thr 
605 610 615 

gac ctg gac aaa gec agg gca ttt gtt ggg act tgc cct gac atg tgt 2285 
Asp Leu Asp Lys Ala Arg Ala Phe Val Gly Thr Cys Pro Asp Met Cys 
620 625 630 

ccc gag aag gag egg tac ttg agg gag acc egg age cag ctg age gtg 2333 
Pro Glu Lys Glu Arg Tyr Leu Arg Glu Thr Arg Ser Gin Leu Ser Val 
635 640 645 650 
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ttt gaa gtt gtc cca ggg act gac cag gtg gac cat gca gca gcc gtg 
Phe Glu Val Val Pro Gly Thr Asp Gin Val Asp His Ala Ala Ala Val 

655 660 665 

aag gag tac age egg tec tct gca gat cag gag gag ccc ctg cca cat 
Lys Glu Tyr Ser Arg Ser Ser Ala Asp Gin Glu Glu Pro Leu Pro His 

670 675 680 

gag ctg aga ccc tea gca gtt etc age agg acc atg gac tac ctg gtg 
Glu Leu Arg Pro Ser Ala Val Leu Ser Arg Thr Met Asp Tyr Leu Val 
685 690 695 

acc cag ate atg gac caa aag gaa ggc age ctt egg gat tgg tat gac 
Thr Gin He Met Asp Gin Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp 
700 705 710 

ttc gtg tgg aac cgc acc egg ggt ata egg aag gac ata aca cag cag 
Phe Val Trp Asn Arg Thr Arg Gly He Arg Lys Asp He Thr Gin Gin 
715 720 725 730 

cac etc tgt gat ccc ctg acg gtg tct ctg ate gag aag tgt acc cga 
His Leu Cys Asp Pro Leu Thr Val Ser Leu He Glu Lys Cys Thr Arg 

735 740 745 

ttt cac att cac tgt gcc cac ttt atg tgt gag gag cct atg tct tec 
Phe His He His Cys Ala His Phe Met Cys Glu Glu Pro Met Ser Ser 

750 755 760 

ttt gat gcc aag ate aac aat gag aac atg acc aag tgt eta cag agt 
Phe Asp Ala Lys He Asn Asn Glu Asn Met Thr Lys Cys Leu Gin Ser 
765 770 775 

ctg aag gag atg tac cag gac ctg agg aac aag ggt gtt ttt tgt gcc 
Leu Lys Glu Met Tyr Gin Asp Leu Arg Asn Lys Gly Val Phe Cys Ala 
780 785 790 

agt gaa gca gag ttt cag ggc tac aat gtc ctg ctt aat etc aac aaa 
Ser Glu Ala Glu Phe Gin Gly Tyr Asn Val Leu Leu Asn Leu Asn Lys 
795 800 805 810 

gga gac att ttg aga gaa gtg cag cag ttc cac cct gac gtt agg aac 
Gly Asp He Leu Arg Glu Val Gin Gin Phe His Pro Asp Val Arg Asn 

815 820 825 

tec cca gag gtg aac ttc get gtc cag get ttt get gca ttg aac age 
Ser Pro Glu Val Asn Phe Ala Val Gin Ala Phe Ala Ala Leu Asn Ser 

830 835 840 



2381 



2429 



2477 



2525 



2573 



2621 



2669 



2717 



2765 



2813 



2861 



2909 



aat aat ttt gtg aga ttt ttc aaa ctg gtt cag tea get tct tac ctg 2957 
Asn Asn Phe Val Arg Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu 
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845 850 855 

aat gcg tgc ctg tta cac tgt tac ttt aat cag ate cgc aag gat gec 3005 
Asn Ala Cys Leu Leu His Cys Tyr Phe Asn Gin lie Arg Lys Asp Ala 
860 865 870 

etc egg gca etc aat gtt get tat act gta age aca cag cgc tct acc 3053 
Leu Arg Ala Leu Asn Val Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr 
875 880 885 890 

gtc ttc ccc ctg gat ggt gtc gtc cgc atg ctg ctg ttc aga gat agt 3101 
Val Phe Pro Leu Asp Gly Val Val Arg Met Leu Leu Phe Arg Asp Ser 

895 900 905 

gaa gag gcg aca aac ttc etc aat tac cat ggc etc act gta get gat 3149 
Glu Glu Ala Thr Asn Phe Leu Asn Tyr His Gly Leu Thr Val Ala Asp 

910 915 920 

ggc tgt gtt gag ctg aat egg teg gca ttc ttg gaa ccg gag gga tta 3197 
Gly Cys Val Glu Leu Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu 
925 930 935 

tgc aag gee agg aag tea gtg ttt att ggc egg aag ctg acg gtg tea 3245 
Cys Lys Ala Arg Lys Ser Val Phe He Gly Arg Lys Leu Thr Val Ser 
940 945 950 

gtt ggg gaa gtt gtg aat gga ggg ccg ttg ccc cct gtt cct cgc cat 3293 
Val Gly Glu Val Val Asn Gly Gly Pro Leu Pro Pro Val Pro Arg His 
955 960 965 970 

aca cct gtg tgc age ttc aac tec cag aat aag tac gtt gga gag age 3341 
Thr Pro Val Cys Ser Phe Asn Ser Gin Asn Lys Tyr Val Gly Glu Ser 

975 980 985 

ctg get acg gkg ctg ccc ate age act cag aga get ggt gga gac cca 3389 
Leu Ala Thr Glu Leu Pro He Ser Thr Gin Arg Ala Gly Gly Asp Pro 

990 995 1000 

gca ggt ggt ggc aga gga gag gac tgt gag gca gag gtg gac ttg 3434 
Ala Gly Gly Gly Arg Gly Glu Asp Cys Glu Ala Glu Val Asp Leu 
1005 1010 1015 

cca aca ttg gcg gtc etc cca cag ccg cct cct gca tec tea gee 3479 
Pro Thr Leu Ala Val Leu Pro Gin Pro Pro Pro Ala Ser Ser Ala 
1020 1025 1030 

acg ccg gcg ctt cat gtc cag cca ctg gee cca gee gca gca ccc 3524 
Thr Pro Ala Leu His Val Gin Pro Leu Ala Pro Ala Ala Ala Pro 
1035 1040 1045 
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age ctt etc cag gee tec acg cag cct gag gtg ctg ctt cca aag 3569 
Ser Leu Leu Gin Ala Ser Thr Gin Pro Glu Val Leu Leu Pro Lys 
1050 1055 1060 

cct gcg cct gtg tac tct gac teg gac ctg gta cag gtg gtg gac 3614 
Pro Ala Pro Val Tyr Ser Asp Ser Asp Leu Val Gin Val Val Asp 
1065 1070 1075 

gag etc ate cag gag get ctg caa gtg gac tgt gag gaa gtc age 3659 
Glu Leu He Gin Glu Ala Leu Gin Val Asp Cys Glu Glu Val Ser 
1080 1085 1090 

tec get ggg gca gee tac gta gee gca get ctg ggc gtt tec aat 3704 
Ser Ala Gly Ala Ala Tyr Val Ala Ala Ala Leu Gly Val Ser Asn 
1095 1100 1105 

get get gtg gag gat ctg att act get gcg ace acg ggc att ctg 3749 
Ala Ala Val Glu Asp Leu He Thr Ala Ala Thr Thr Gly He Leu 
1110 1115 1120 

agg cac gtt gee get gag gaa gtt tec atg gaa agg cag aga eta 3794 
Arg His Val Ala Ala Glu Glu Val Ser Met Glu Arg Gin Arg Leu 
1125 1130 1135 

gag gaa gag aag caa cga get gag gag gaa egg ttg aag caa gag 3839 
Glu Glu Glu Lys Gin Arg Ala Glu Glu Glu Arg Leu Lys Gin Glu 
1140 1145 1150 

aga gaa ctg atg tta act cag ctg age gag ggt ctg gee gca gag 3884 
Arg Glu Leu Met Leu Thr Gin Leu Ser Glu Gly Leu Ala Ala Glu 
1155 1160 1165 

ctg aca gaa etc acg gtg aca gag tgt gtg tgg gaa acc tgc tct 3929 
Leu Thr Glu Leu Thr Val Thr Glu Cys Val Trp Glu Thr Cys Ser 
1170 1175 1180 

cag gag eta cag agt gca gta aaa ata gac cag aag gtc cgt gtg 3974 
Gin Glu Leu Gin Ser Ala Val Lys He Asp Gin Lys Val Arg Val 
1185 1190 1195 

gee cgc tgt tgt gaa gee gtc tgt gca cac ctg gtg gat ttg ttt 4019 
Ala Arg Cys Cys Glu Ala Val Cys Ala His Leu Val Asp Leu Phe 
1200 1205 1210 

ctt get gag gaa att ttc cag act gca aaa gag aca etc cag gaa 4064 
Leu Ala Glu Glu He Phe Gin Thr Ala Lys Glu Thr Leu Gin Glu 
1215 1220 1225 

etc cag tgt ttc tgc aag tat eta caa egg tgg agg gag get gtt 4109 
Leu Gin Cys Phe Cys Lys Tyr Leu Gin Arg Trp Arg Glu Ala Val 
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1230 1235 1240 

gca get egg aag aaa ttc egg cgt cag atg egg gee ttc cct gca 4154 
Ala Ala Arg Lys Lys Phe Arg Arg Gin Met Arg Ala Phe Pro Ala 
1245 1250 1255 

gcg cca tgc tgt gtg gat gtg aat gac egg ctg cag gca eta gtg 4199 
Ala Pro Cys Cys Val Asp Val Asn Asp Arg Leu Gin Ala Leu Val 
1260 1265 1270 

ccc age gca gag tgc ccc att act gag gag aac ctg gee aag ggt 4244 
Pro Ser Ala Glu Cys Pro He Thr Glu Glu Asn Leu Ala Lys Gly 
1275 1280 1285 

ctt ttg gac ctg ggc cac gca ggc aaa gta ggc gtc tec tgt ace 4289 
Leu Leu Asp Leu Gly His Ala Gly Lys Val Gly Val Ser Cys Thr 
1290 1295 1300 

agg ttg agg egg ctt aga aac aag aca get cac cag ata aag gtc 4334 
Arg Leu Arg Arg Leu Arg Asn Lys Thr Ala His Gin He Lys Val 
1305 1310 1315 

cag cac ttc cac cag cag ctg ctg agg aat get gca tgg gca cct 4379 
Gin His Phe His Gin Gin Leu Leu Arg Asn Ala Ala Trp Ala Pro 
1320 1325 1330 

ctg gac ctg cca tec att gtg tct gag cac etc ccc atg aag cag 4424 
Leu Asp Leu Pro Ser He Val Ser Glu His Leu Pro Met Lys Gin 
1335 1340 1345 

aag cga agg ttt tgg aaa ctg gtg ctg gtg ttg cct gat gtg gaa 4469 
Lys Arg Arg Phe Trp Lys Leu Val Leu Val Leu Pro Asp Val Glu 
1350 1355 1360 

gag cag act cca gag agt cct ggc aga ata eta gaa aac tgg eta 4514 
Glu Gin Thr Pro Glu Ser Pro Gly Arg He Leu Glu Asn Trp Leu 
.1365 1370 1375 

aag gtc aaa ttc aca gga gat gac age atg gtg ggt gac ata gga 4559 
Lys Val Lys Phe Thr Gly Asp Asp Ser Met Val Gly Asp He Gly 
1380 1385 1390 

gat aat get ggt gat ate cag ace etc tea gtc ttt aat aca ctt 4604 
Asp Asn Ala Gly Asp He Gin Thr Leu Ser Val Phe Asn Thr Leu 
1395 1400 1405 

agt agt aaa ggg gat caa aca gtt tct gtc aac gtg tgt ata aag 4649 
Ser Ser Lys Gly Asp Gin Thr Val Ser Val Asn Val Cys He Lys 
1410 1415 1420 
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gtg get cat ggc acc ctt agt gac agt gec ctt gat get gtg gag 4694 
Val Ala His Gly Thr Leu Ser Asp Ser Ala Leu Asp Ala Val Glu 
1425 1430 1435 

acc cag aag gac ctg ttg gga acc agt ggg etc atg ctg ctg ctt 4739 
Thr Gin Lys Asp Leu Leu Gly Thr Ser Gly Leu Met Leu Leu Leu 
1440 1445 1450 

ccc ccg aaa gtg aag agt gag gag gtg gca gag gag gaa ctg tec 4784 
Pro Pro Lys Val Lys Ser Glu Glu Val Ala Glu Glu Glu Leu Ser 
1455 1460 1465 

tgg ctg teg get tta ctg cag etc aag cag ctt ctg cag gee aag 4829 
Trp Leu Ser Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin Ala Lys 
1470 1475 1480 

ccc ttc cag cct gec ctg ccg ctg gtg gtc etc gtg ccc age tec 4874 
Pro Phe Gin Pro Ala Leu Pro Leu Val Val Leu Val Pro Ser Ser 
1485 1490 1495 

aga ggg gac tec gcg ggg agg gca gta gag gac ggt ctg atg tta 4919 
Arg Gly Asp Ser Ala Gly Arg Ala Val Glu Asp Gly Leu Met Leu 
1500 1505 1510 

cag gat ttg gtt tea gec aag ctg att tec gat tac att gtt gtt 4964 
Gin Asp Leu Val Ser Ala Lys Leu He Ser Asp Tyr He Val Val 
1515 1520 1525 

gag att cct gac tct gtt aat gat tta caa ggc aca gtg aag gtt 5009 
Glu He Pro Asp Ser Val Asn Asp Leu Gin Gly Thr Val Lys Val 
1530 1535 1540 

tct gga gca gtc cag tgg ctg ate tec gga tgt cct caa gec eta 5054 
Ser Gly Ala Val Gin Trp Leu He Ser Gly Cys Pro Gin Ala Leu 
1545 1550 1555 

gac ctt tgc tgc cag acc ctt gtt cag tat gtt gag gat ggg ate 5099 
Asp Leu Cys Cys Gin Thr Leu Val Gin Tyr Val Glu Asp Gly He 
1560 1565 1570 

age cgc gag ttc age cgt egg ttt ttc cac gac agg aga gag agg 5144 
Ser Arg Glu Phe Ser Arg Arg Phe Phe His Asp Arg Arg Glu Arg 
1575 1580 1585 

cgc ctg get age ctg ccc tec cag gag cct age acc att att gag 5189 
Arg Leu Ala Ser Leu Pro Ser Gin Glu Pro Ser Thr He He Glu 
1590 1595 1600 

ttg ttc aac agt gtg ctg cag ttc ctg gec tct gtg gta tec tct 5234 
Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser Val Val Ser Ser 
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1605 1610 1615 

gag cag ctg tgt gac ate tec tgg cct gtc atg gaa ttt gee gaa 5279 

Glu Gin Leu Cys Asp He Ser Trp Pro Val Met Glu Phe Ala Glu 

1620 1625 1630 

gtg gga ggc age cag ctg ctt cct cac ctg cac tgg aac tea cca 5324 

Val Gly Gly Ser Gin Leu Leu Pro His Leu His Trp Asn Ser Pro 

1635 1640 1645 

gag cat eta gcg tgg ctg aaa caa get gtg ctt ggg ttc cag ctt 5369 

Glu His Leu Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu 

1650 1655 1660 

cca cag atg gac ctt cca ccc cca ggg gee ccc tgg etc cct gtg 5414 

Pro Gin Met Asp Leu Pro Pro Pro Gly Ala Pro Trp Leu Pro Val 

1665 1670 1675 

tgt tec atg gtc att cag tac ace tec cag att ccc age tea age 5459 

Cys Ser Met Val He Gin Tyr Thr Ser Gin He Pro Ser Ser Ser 

1680 1685 1690 

cag aca cag cct gtc etc cag tec cag gcg gag aac ctg ctg tgc 5504 

Gin Thr Gin Pro Val Leu Gin Ser Gin Ala Glu Asn Leu Leu Cys 

1695 1700 1705 

aga aca tac cag aag tgg aag aac aag age etc tct cca ggc cag 5549 

Arg Thr Tyr Gin Lys Trp Lys Asn Lys Ser Leu Ser Pro Gly Gin 

1710 1715 1720 

gag ttg ggg cct tct gtt gec gag ate ccg tgg gat gac ate ate 5594 

Glu Leu Gly Pro Ser Val Ala Glu He Pro Trp Asp Asp He He 

1725 1730 1735 

acc tta tgc ate aat cat aag ctg agg gac tgg aca ccc ccc agg 5639 

Thr Leu Cys He Asn His Lys Leu Arg Asp Trp Thr Pro Pro Arg 

1740 1745 1750 

etc cct gtc aca tta gag gcg ctg agt gaa gat ggt caa ata tgt 5684 

Leu Pro Val Thr Leu Glu Ala Leu Ser Glu Asp Gly Gin He Cys 

1755 1760 1765 

gtg tat ttt ttc aaa aac ctt tta aga aaa tac cac gtt ccc teg 5729 

Val Tyr Phe Phe Lys Asn Leu Leu Arg Lys Tyr His Val Pro Ser 

1770 1775 1780 

tea tgg gaa cag gec aga atg cag acg cag egg gaa ctg cag ctg 5774 

Ser Trp Glu Gin Ala Arg Met Gin Thr Gin Arg Glu Leu Gin Leu 

1785 1790 1795 
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agt cat gga cgt teg ggg atg agg tec ate cat cct cct aca age 5819 

Ser His Gly Arg Ser Gly Met Arg Ser He His Pro Pro Thr Ser 

1800 1805 1810 

act ttt cct act cca ttg ctt cat gta cac cag aaa ggg aag aaa 5864 

Thr Phe Pro Thr Pro Leu Leu His Val His Gin Lys Gly Lys Lys 

1815 1820 1825 

aag gaa gag agt ggc cga gag ggg age etc agt aca gag gac etc 5909 

Lys Glu Glu Ser Gly Arg Glu Gly Ser Leu Ser Thr Glu Asp Leu 

1830 1835 1840 

ctg egg ggg get tct gca gaa gag etc ctg gca cag agt ctg tec 5954 

Leu Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Ser Leu Ser 

1845 1850 1855 

age agt ctt ctg gaa gag aag gaa gag aac aag agg ttt gaa gat 5999 

Ser Ser Leu Leu Glu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp 

1860 1865 1870 

caa ctt cag cag tgg tta teg caa gac tea cag gca ttc aca gag 6044 

Gin Leu Gin Gin Trp Leu Ser Gin Asp Ser Gin Ala Phe Thr Glu 

1875 1880 1885 

tea act egg ctt cct etc tac etc cct cag acg eta gtg tec ttt 6089 

Ser Thr Arg Leu Pro Leu Tyr Leu Pro Gin Thr Leu Val Ser Phe 

1890 1895 1900 

cct gat tct ate aaa act cag ace atg gtg aaa aca tct aca agt 6134 

Pro Asp Ser He Lys Thr Gin Thr Met Val Lys Thr Ser , Thr Ser 

1905 1910 1915 

cct cag aat tea gga. aca gga aag cag ttg agg ttc tea gag gca 6179 

Pro Gin Asn Ser Gly Thr Gly Lys Gin Leu Arg Phe Ser Glu Ala 

1920 1925 1930 

tec ggt tea tec ctg acg gaa aag ctg aag etc ctg gaa agg ctg 6224 

Ser Gly Ser Ser Leu Thr Glu Lys Leu Lys Leu Leu Glu Arg Leu 

1935 1940 1945 



ate cag age tea agg gcg gaa gaa gca gec tec gag ctg cac etc 6269 
He Gin Ser Ser Arg Ala Glu Glu Ala Ala Ser Glu Leu His Leu 
1950 1955 1960 

tct gca ctg ctg gag atg gtg gac atg tag ctgtctgacg ggagaeggat 6319 
Ser Ala Leu Leu Glu Met Val Asp Met 
1965 1970 

ctctaattca taatgctttg tctgtattca attgtgttat agatgctgtt ggaaatgtga 6379 
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ctattaatta tgcaaataaa ctttttgaat cattccaaaa aaaaaaccat 6429 



<210> 2 

<211> 1971 

<212> PRT 

<213> Mus musclus 

<400> 2 

Met His Pro Val Asn Pro Phe Gly Gly Ser Ser Pro Ser Ala Phe Ala 
1 5 10 15 



Val Ser Ser Ser Thr Thr Gly Thr Tyr Gin Thr Lys Ser Pro Phe Arg 

20 25 30 



Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Pro Ser Lys Ser 
35 40 45 



Leu Ala Phe Ser Gin Val Pro Ser Phe Ala Thr Pro Ser Gly Gly Ser 
50 55 60 



His Ser Ser Ser Leu Pro Ala Phe Gly Leu Thr Gin Thr Ser Ser Val 
65 70 75 80 



Gly Leu Phe Ser Ser Leu Glu Ser Thr Pro Ser Phe Ala Ala Thr Ser 

85 90 95 



Ser Ser Ser Val Pro Gly Asn Thr Ala Phe Ser Phe Lys Ser Thr Ser 

100 105 HO 



Ser Val Gly Val Phe Pro Ser Gly Ala Thr Phe Gly Pro Glu Thr Gly 
115 120 125 



Glu Val Ala Gly Ser Gly Phe Arg Lys Thr Glu Phe Lys Phe Lys Pro 
130 135 140 



Leu Glu Asn Ala Val Phe Lys Pro He Pro Gly Pro Glu Ser Glu Pro 
145 150 155 160 
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Glu Lys Thr Gin Ser Gin lie Ser Ser Gly Phe Phe Thr Phe Ser His 

165 170 175 



Pro Val Gly Ser Gly Ser Gly Gly Leu Thr Pro Phe Ser Phe Pro Gin 

180 185 190 



Val Thr Asn Ser Ser Val Thr Ser Ser Ser Phe lie Phe Ser Lys Pro 
195 200 205 



Val Thr Ser Asn Thr Pro Ala Phe Ala Ser Pro Leu Ser Asn Gin Asn 
210 215 220 



Val Glu Glu Glu Lys Arg Val Ser Thr Ser Ala Phe Gly Ser Ser Asn 
225 230 235 240 



Ser Ser Phe Ser Thr Phe Pro Thr Ala Ser Pro Gly Ser Leu Gly Glu 

245 250 255 



Pro Phe Pro Ala Asn Lys Pro Ser Leu Arg Gin Gly Cys Glu Glu Ala 

260 265 270 



He Ser Gin Val Glu Pro Leu Pro Thr Leu Met Lys Gly Leu Lys Arg 
275 280 285 



Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His Cys His Glu Ala Ala 
290 295 300 



Glu Asp Pro Asp Pro Leu Ser Arg Gly Asp His Pro Pro Asp Lys Arg 
305 310 315 320 



Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr Leu Phe Gly Arg Thr 

325 330 335 



lie Gin Glu Val Phe Lys Ser Asn Lys Glu Ala Gly Arg Leu Gly Ser 

340 345 350 



Lys Glu Ser Lys Glu Ser Gly Phe Ala Glu Pro Gly Glu Ser Asp His 
355 360 365 
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Ala Ala Val Pro Gly Gly Ser Gin Ser Thr Met Val Pro Ser Arg Leu 
370 375 380 



Pro Ala Val Thr Lys Glu Glu Glu Glu Ser Arg Asp Glu Lys Glu Asp 
385 390 395 400 



Ser Leu Arg Gly Lys Ser Val Arg Gin Ser Lys Arg Arg Glu Glu Trp 

405 410 415 



He Tyr Ser Leu Gly Gly Val Ser Ser Leu Glu Leu Thr Ala He Gin 

420 425 430 



Cys Lys Asn He Pro Asp Tyr Leu Asn Asp Arg Ala He Leu Glu Lys 
435 440 445 



His Phe Ser Lys He Ala Lys Val Gin Arg Val Phe Thr Arg Arg Ser 
450 455 460 



Lys Lys Leu Ala Val He His Phe Phe Asp His Ala Ser Ala Ala Leu 
465 470 475 480 



Ala Arg Lys Lys Gly Lys Gly Leu His Lys Asp Val Val He Phe Trp 

485 490 495 



His Lys Lys Lys He Ser Pro Ser Lys Lys Leu Phe Pro Leu Lys Glu 

500 505 510 



Lys Leu Gly Glu Ser Glu Ala Ser Gin Gly He Glu Asp Ser Pro Phe 
515 520 525 



Gin His Ser Pro Leu Ser Lys Pro He Val Arg Pro Ala Ala Gly Ser 
530 535 540 



Leu Leu Ser Lys Ser Ser Pro Val Lys Lys Pro Ser Leu Leu Lys Met 
545 550 555 560 
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His Gin Phe Glu Ala Asp Pro Phe Asp Ser Gly Ser Glu Gly Ser Glu 

565 570 575 



Gly Leu Gly Ser Cys Val Ser Ser Leu Ser Thr Leu He Gly Thr Val 

580 585 590 



Ala Asp Thr Ser Glu Glu Lys Tyr Arg Leu Leu Asp Gin Arg Asp Arg 
595 600 605 



He Met Arg Gin Ala Arg Val Lys Arg Thr Asp Leu Asp Lys Ala Arg 
610 615 620 



Ala Phe Val Gly Thr Cys Pro Asp Met Cys Pro Glu Lys Glu Arg Tyr 
625 630 635 640 



Leu Arg Glu Thr Arg Ser Gin Leu Ser Val Phe Glu Val Val Pro Gly 

645 650 655 



Thr Asp Gin Val Asp His Ala Ala Ala Val Lys Glu Tyr Ser Arg Ser 

660 665 670 



Ser Ala Asp Gin Glu Glu Pro Leu Pro His Glu Leu Arg Pro Ser Ala 
675 680 685 



Val Leu Ser Arg Thr Met Asp Tyr Leu Val Thr Gin lie Met Asp Gin 
690 695 700 



Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp Phe Val Trp Asn Arg Thr 
705 710 715 720 



Arg Gly He Arg Lys Asp He Thr Gin Gin His Leu Cys Asp Pro Leu 

725 730 735 



Thr Val Ser Leu He Glu Lys Cys Thr Arg Phe His He His Cys Ala 

740 745 750 



His Phe Met Cys Glu Glu Pro Met Ser Ser Phe Asp Ala Lys He Asn 
755 760 765 
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Asn Glu Asn Met Thr Lys Cys Leu Gin Ser Leu Lys Glu Met Tyr Gin 
770 775 780 



Asp Leu Arg Asn Lys Gly Val Phe Cys Ala Ser Glu Ala Glu Phe Gin 
785 790 795 800 



Gly Tyr Asn Val Leu Leu Asn Leu Asn Lys Gly Asp lie Leu Arg Glu 

805 810 815 



Val Gin Gin Phe His Pro Asp Val Arg Asn Ser Pro Glu Val Asn Phe 

820 825 830 



Ala Val Gin Ala Phe Ala Ala Leu Asn Ser Asn Asn Phe Val Arg Phe 
835 840 845 



Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu Asn Ala Cys Leu Leu His 
850 855 860 



Cys Tyr Phe Asn Gin He Arg Lys Asp Ala Leu Arg Ala Leu Asn Val 
865 870 875 880 



Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr Val Phe Pro Leu Asp Gly 

885 890 895 



Val Val Arg Met Leu Leu Phe Arg Asp Ser Glu Glu Ala Thr Asn Phe 

900 905 910 



Leu Asn Tyr His Gly Leu Thr Val Ala Asp Gly Cys Val Glu Leu Asn 
915 920 925 



Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu Cys Lys Ala Arg Lys Ser 
930 935 940 



Val Phe He Gly Arg Lys Leu Thr Val Ser Val Gly Glu Val Val Asn 
945 950 955 960 
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Gly Gly Pro Leu Pro Pro Val Pro Arg His Thr Pro Val Cys Ser Phe 

965 970 975 



Asn Ser Gin Asn Lys Tyr Val Gly Glu Ser Leu Ala Thr Glu Leu Pro 

980 985 990 



He Ser Thr Gin Arg Ala Gly Gly Asp Pro Ala Gly Gly Gly Arg Gly 
995 1000 1005 



Glu Asp Cys Glu Ala Glu Val Asp Leu Pro Thr Leu Ala Val Leu 
1010 1015 1020 



Pro Gin Pro Pro Pro Ala Ser Ser Ala Thr Pro Ala Leu His Val 
1025 1030 1035 



Gin Pro Leu Ala Pro Ala Ala Ala Pro Ser Leu Leu Gin Ala Ser 
1040 1045 1050 



Thr Gin Pro Glu Val Leu Leu Pro Lys Pro Ala Pro Val Tyr Ser 
1055 1060 1065 



Asp Ser Asp Leu Val Gin Val Val Asp Glu Leu He Gin Glu Ala 
1070 1075 1080 



Leu Gin Val Asp Cys Glu Glu Val Ser Ser Ala Gly Ala Ala Tyr 
1085 1090 1095 



Val Ala Ala Ala Leu Gly Val Ser Asn Ala Ala Val Glu Asp Leu 
1100 1105 1110 



He Thr Ala Ala Thr Thr Gly He Leu Arg His Val Ala Ala Glu 
1115 1120 1125 



Glu Val Ser Met Glu Arg Gin Arg Leu Glu Glu Glu Lys Gin Arg 
1130 1135 1140 



Ala Glu Glu Glu Arg Leu Lys Gin Glu Arg Glu Leu Met Leu Thr 
1145 1150 1155 
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Gin Leu Ser Glu Gly Leu Ala Ala Glu Leu Thr Glu Leu Thr Val 
1160 1165 1170 



Thr Glu Cys Val Trp Glu Thr Cys Ser Gin Glu Leu Gin Ser Ala 
1175 1180 1185 



Val Lys He Asp Gin Lys Val Arg Val Ala Arg Cys Cys Glu Ala 
1190 1195 1200 



Val Cys Ala His Leu Val Asp Leu Phe Leu Ala Glu Glu He Phe 
1205 1210 1215 



Gin Thr Ala Lys Glu Thr Leu Gin Glu Leu Gin Cys Phe Cys Lys 
1220 1225 1230 



Tyr Leu Gin Arg Trp Arg Glu Ala Val Ala Ala Arg Lys Lys Phe 
1235 1240 1245 



Arg Arg Gin Met Arg Ala Phe Pro Ala Ala Pro Cys Cys Val Asp 
1250 1255 1260 



Val Asn Asp Arg Leu Gin Ala Leu Val Pro Ser Ala Glu Cys Pro 
1265 1270 1275 



He Thr Glu Glu Asn Leu Ala Lys Gly Leu Leu Asp Leu Gly His 
1280 1285 1290 



Ala Gly Lys Val Gly Val Ser Cys Thr Arg Leu Arg Arg Leu Arg 
1295 1300 1305 



Asn Lys Thr Ala His Gin He Lys Val Gin His Phe His Gin Gin 
1310 1315 1320 



Leu Leu Arg Asn Ala Ala Trp Ala Pro Leu Asp Leu Pro Ser He 
1325 1330 1335 
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Val Ser Glu His Leu Pro Met Lys Gin Lys Arg Arg Phe Trp Lys 
1340 1345 1350 



Leu Val Leu Val Leu Pro Asp Val Glu Glu Gin Thr Pro Glu Ser 
1355 1360 1365 



Pro Gly Arg He Leu Glu Asn Trp Leu Lys Val Lys Phe Thr Gly 
1370 1375 1380 



Asp Asp Ser Met Val Gly Asp He Gly Asp Asn Ala Gly Asp He 
1385 1390 1395 



Gin Thr Leu Ser Val Phe Asn Thr Leu Ser Ser Lys Gly Asp Gin 
1400 1405 1410 



Thr Val Ser Val Asn Val Cys He Lys Val Ala His Gly Thr Leu 
1415 1420 1425 



Ser Asp Ser Ala Leu Asp Ala Val Glu Thr Gin Lys Asp Leu Leu 
1430 1435 1440 



Gly Thr Ser Gly Leu Met Leu Leu Leu Pro Pro Lys Val Lys Ser 
1445 1450 1455 



Glu Glu Val Ala Glu Glu Glu Leu Ser Trp Leu Ser Ala Leu Leu 
1460 1465 1470 



Gin Leu Lys Gin Leu Leu Gin Ala Lys Pro Phe Gin Pro Ala Leu 
1475 1480 1485 



Pro Leu Val Val Leu Val Pro Ser Ser Arg Gly Asp Ser Ala Gly 
1490 1495 1500 



Arg Ala Val Glu Asp Gly Leu Met Leu Gin Asp Leu Val Ser Ala 
1505 1510 1515 



Lys Leu He Ser Asp Tyr He Val Val Glu He Pro Asp Ser Val 
1520 1525 1530 
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Asn Asp Leu Gin Gly Thr Val Lys Val Ser Gly Ala Val Gin Trp 
1535 1540 1545 



Leu He Ser Gly Cys Pro Gin Ala Leu Asp Leu Cys Cys Gin Thr 
1550 1555 1560 



Leu Val Gin Tyr Val Glu Asp Gly He Ser Arg Glu Phe Ser Arg 
1565 1570 1575 



Arg Phe Phe His Asp Arg Arg Glu Arg Arg Leu Ala Ser Leu Pro 
1580 1585 1590 



Ser Gin Glu Pro Ser Thr He He Glu Leu Phe Asn Ser Val Leu 
1595 1600 1605 



Gin Phe Leu Ala Ser Val Val Ser Ser Glu Gin Leu Cys Asp He 
1610 1615 1620 



Ser Trp Pro Val Met Glu Phe Ala Glu Val Gly Gly Ser Gin Leu 
1625 1630 1635 



Leu Pro His Leu His Trp Asn Ser Pro Glu His Leu Ala Trp Leu 
1640 1645 1650 



Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin Met Asp Leu Pro 
1655 1660 1665 



Pro Pro Gly Ala Pro Trp Leu Pro Val Cys Ser Met Val He Gin 
1670 1675 1680 



Tyr Thr Ser Gin He Pro Ser Ser Ser Gin Thr Gin Pro Val Leu 
1685 1690 1695 



Gin Ser Gin Ala Glu Asn Leu Leu Cys Arg Thr Tyr Gin Lys Trp 
1700 1705 1710 
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Lys Asn Lys Ser Leu Ser Pro Gly Gin Glu Leu Gly Pro Ser Val 
1715 1720 1725 



Ala Glu He Pro Trp Asp Asp He He Thr Leu Cys He Asn His 
1730 1735 1740 



Lys Leu Arg Asp Trp Thr Pro Pro Arg Leu Pro Val Thr Leu Glu 
1745 1750 1755 



Ala Leu Ser Glu Asp Gly Gin He Cys Val Tyr Phe Phe Lys Asn 
1760 1765 1770 



Leu Leu Arg Lys Tyr His Val Pro Ser Ser Trp Glu Gin Ala Arg 
1775 1780 1785 



Met Gin Thr Gin Arg Glu Leu Gin Leu Ser His Gly Arg Ser Gly 
1790 1795 1800 



Met Arg Ser He His Pro Pro Thr Ser Thr Phe Pro Thr Pro Leu 
1805 1810 1815 



Leu His Val His Gin Lys Gly Lys Lys Lys Glu Glu Ser Gly Arg 
1820 1825 1830 



Glu Gly Ser Leu Ser Thr Glu Asp Leu Leu Arg Gly Ala Ser Ala 
1835 1840 1845 



Glu Glu Leu Leu Ala Gin Ser Leu Ser Ser Ser Leu Leu Glu Glu 
1850 1855 1860 



Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin Leu Gin Gin Trp Leu 
1865 1870 1875 



Ser Gin Asp Ser Gin Ala Phe Thr Glu Ser Thr Arg Leu Pro Leu 
1880 1885 1890 



Tyr Leu Pro Gin Thr Leu Val Ser Phe Pro Asp Ser He Lys Thr 
1895 1900 1905 
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Gin Thr Met Val Lys Thr Ser Thr Ser Pro Gin Asn Ser Gly Thr 
1910 1915 1920 



Gly Lys Gin Leu Arg Phe Ser Glu Ala Ser Gly Ser Ser Leu Thr 
1925 1930 1935 



Glu Lys Leu Lys Leu Leu Glu Arg Leu He Gin Ser Ser Arg Ala 
1940 1945 1950 



Glu Glu Ala Ala Ser Glu Leu His Leu Ser Ala Leu Leu Glu Met 
1955 1960 1965 



Val Asp Met 
1970 



<210> 3 

<211> 6114 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (38) . . (5977) 

<400> 3 

gtaatactta attaccttct aataattgga gcagaag atg aac cca act aat cct 55 

Met Asn Pro Thr Asn Pro 
1 5 

ttc agt ggg cag cag cct agt get ttt teg gcg tct tct agt aat gta 103 
Phe Ser Gly Gin Gin Pro Ser Ala Phe Ser Ala Ser Ser Ser Asn Val 

10 15 20 

gga aca ctt cca tct aag ccg cca ttt cga ttt ggt caa cct tct ctt 151 
Gly Thr Leu Pro Ser Lys Pro Pro Phe Arg Phe Gly Gin Pro Ser Leu 
25 30 35 

ttt gga caa aac agt acc tta tct ggg aag age teg gga ttt tea cag 199 
Phe Gly Gin Asn Ser Thr Leu Ser Gly Lys Ser Ser Gly Phe Ser Gin 
40 45 50 



gta tec age ttt cca gcg tct tct gga gta agt cat tec tct tea gtg 247 
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Val Ser Ser Phe Pro Ala Ser Ser Gly Val Ser His Ser Ser Ser Val 
55 60 65 70 

caa aca tta ggg ttc acc caa acc tea agt gtt gga ccc ttt tct gga 295 
Gin Thr Leu Gly Phe Thr Gin Thr Ser Ser Val Gly Pro Phe Ser Gly 

75 80 85 

ctt gag cac act tec acc ttt gtg get acc tct ggg cct tea agt tea 343 
Leu Glu His Thr Ser Thr Phe Val Ala Thr Ser Gly Pro Ser Ser Ser 

90 95 100 

tct gtg ctg gga aac aca gga ttt agt ttt aaa tea ccc acc agt gtt 391 
Ser Val Leu Gly Asn Thr Gly Phe Ser Phe Lys Ser Pro Thr Ser Val 
105 110 115 

ggg get ttc cca age act tct get ttt gga caa gaa get gga gaa ata 439 
Gly Ala Phe Pro Ser Thr Ser Ala Phe Gly Gin Glu Ala Gly Glu He 
120 125 130 

gtg aac tct ggt ttt ggg aaa aca gaa ttc age ttt aaa cct ctg gaa 487 
Val Asn Ser Gly Phe Gly Lys Thr Glu Phe Ser Phe Lys Pro Leu Glu 
135 140 145 ■ 150 

aat gca gtg ttc aaa cca ata ctg ggg get gaa tct gag cca gag aaa 535 
Asn Ala Val Phe Lys Pro He Leu Gly Ala Glu Ser Glu Pro Glu Lys 

155 160 165 

acc cag age caa att get tct ggg ttt ttt aca ttt tec cac cca att 583 
Thr Gin Ser Gin He Ala Ser Gly Phe Phe Thr Phe Ser His Pro He 

170 175 180 

agt agt gca cct gga ggc ctg gee cct ttc tct ttt cct caa gta aca 631 
Ser Ser Ala Pro Gly Gly Leu Ala Pro Phe Ser Phe Pro Gin Val Thr 
185 190 195 

agt agt tea get acc act tea aat ttt acc ttt tea aaa cct gtt agt 679 
Ser Ser Ser Ala Thr Thr Ser Asn Phe Thr Phe Ser Lys Pro Val Ser 
200 205 210 

agt aat aat tea tta tct gec ttt acc cct get ttg tea aac caa aat 727 
Ser Asn Asn Ser Leu Ser Ala Phe Thr Pro Ala Leu Ser Asn Gin Asn 
215 220 225 230 

gta gag gaa gag aag aga gga cct aag tea ata ttt gga agt tct aat 775 
Val Glu Glu Glu Lys Arg Gly Pro Lys Ser He Phe Gly Ser Ser Asn 

235 240 245 

aat age ttc agt age ttc cct gta tea tct gcg gtt ttg ggc gaa cct 823 
Asn Ser Phe Ser Ser Phe Pro Val Ser Ser Ala Val Leu Gly Glu Pro 

250 255 260 
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ttc cag get age aaa gca ggt gtc agg cag ggg tgt gaa gaa get gtt 871 
Phe Gin Ala Ser Lys Ala Gly Val Arg Gin Gly Cys Glu Glu Ala Val 
265 270 275 

tec cag gtg gaa cca ctt ccc age eta atg aaa gga ctg aaa agg aag 919 
Ser Gin Val Glu Pro Leu Pro Ser Leu Met Lys Gly Leu Lys Arg Lys 
280 285 290 

gag gac cag gat cgc tec cca agg aga cat ggc cac gag cca gca gaa 967 
Glu Asp Gin Asp Arg Ser Pro Arg Arg His Gly His Glu Pro Ala Glu 
295 300 305 310 

gat teg gat cct ctg tec egg ggc gat cat cct cca gac aaa cga cct 1015 
Asp Ser Asp Pro Leu Ser Arg Gly Asp His Pro Pro Asp Lys Arg Pro 

315 320 325 

gtc cgc ctg aat cga ccc egg gga ggt act tta ttt ggt egg acg ata 1063 
Val Arg Leu Asn Arg Pro Arg Gly Gly Thr Leu Phe Gly Arg Thr He 

330 335 340 

cag gat gtt ttc aaa age aat aag gaa gta ggt cgt ctg ggc aac aag 1111 
Gin Asp Val Phe Lys Ser Asn Lys Glu Val Gly Arg Leu Gly Asn Lys 
345 350 355 

gag gec aaa aag gaa act ggc ttt gtt gag tct gca gaa agt gac cac 1159 
Glu Ala Lys Lys Glu Thr Gly Phe Val Glu Ser Ala Glu Ser Asp His 
360 365 370 

atg get ate cca gga ggg aat cag tct gtc ctg gca cct tec egg att 1207 
Met Ala He Pro Gly Gly Asn Gin Ser Val Leu Ala Pro Ser Arg He 
375 380 385 390 

cca ggt gtg aat aaa gag gaa gaa act gaa agt aga gag aag aaa gaa 1255 
Pro Gly Val Asn Lys Glu Glu Glu Thr Glu Ser Arg Glu Lys Lys Glu 

395 400 405 

gat tct eta aga gga act ccg gcg cgt cag agt aac aga age gag age 1303 
Asp Ser Leu Arg Gly Thr Pro Ala Arg Gin Ser Asn Arg Ser Glu Ser 

410 415 420 

aca gac agt ctt ggg ggc ttg tct ccc tct gaa gtc aca gec ate cag 1351 
Thr Asp Ser Leu Gly Gly Leu Ser Pro Ser Glu Val Thr Ala He Gin 
425 430 435 

tgc aag aac ate cct gac tac etc aac gac agg acc att ctg gag aac 1399 
Cys Lys Asn He Pro Asp Tyr Leu Asn Asp Arg Thr He Leu Glu Asn 
440 445 450 

cat ttt ggc aaa att get aaa gtg cag cgc ate ttt acc agg cgc age 1447 
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His Phe Gly Lys He Ala Lys Val Gin Arg He Phe Thr Arg Arg Ser 
455 460 465 470 

aaa aag ctt gca gtg gta cat ttc ttt gat cat gca tct gca gcc ctg 1495 
Lys Lys Leu Ala Val Val His Phe Phe Asp His Ala Ser Ala Ala Leu 

475 480 485 

get aga aag aag ggg aaa agt ttg cat aaa gac atg get ate ttt tgg 1543 
Ala Arg Lys Lys Gly Lys Ser Leu His Lys Asp Met Ala He Phe Trp 

490 495 500 

cac agg aag aaa ata age ccc aat aag aaa ccc ttt tec ctg aag gag 1591 
His Arg Lys Lys He Ser Pro Asn Lys Lys Pro Phe Ser Leu Lys Glu 
505 510 515 

aag aaa cca ggt gac ggt gaa gtc age ccg age aca gag gat gca ccc 1639 
Lys Lys Pro Gly Asp Gly Glu Val Ser Pro Ser Thr Glu Asp Ala Pro 
520 525 530 

ttt cag cac tct cct ctt ggc aag gcc gca ggg agg act ggt get age 1687 
Phe Gin His Ser Pro Leu Gly Lys Ala Ala Gly Arg Thr Gly Ala Ser 
535 540 545 550 

age etc ctg aat aaa age tct cca gtg aag aag cca agt ctt eta aag 1735 
Ser Leu Leu Asn Lys Ser Ser Pro Val Lys Lys Pro Ser Leu Leu Lys 

555 560 565 

gcc cac caa ttc gag gga gac tct ttt gac tea gcc tec gag ggc tec 1783 
Ala His Gin Phe Glu Gly Asp Ser Phe Asp Ser Ala Ser Glu Gly Ser 

570 575 580 

gag ggc etc ggg cca tgt gtg etc tec etc agt acc ctg ata ggc act 1831 
Glu Gly Leu Gly Pro Cys Val Leu Ser Leu Ser Thr Leu He Gly Thr 
585 590 595 

gtg get gag aca tec aag gag aag tac cgc ctg ctt gac cag aga gac 1879 
Val Ala Glu Thr Ser Lys Glu Lys Tyr Arg Leu Leu Asp Gin Arg Asp 
600 605 610 

agg ate atg egg caa get egg gtg aag aga acc gat ctg gac aaa gcg 1927 
Arg He Met Arg Gin Ala Arg Val Lys Arg Thr Asp Leu Asp Lys Ala 
615 620 625 630 

agg act ttt gtt ggc acc tgc ctg gat atg tgt cct gag aag gag agg 1975 
Arg Thr Phe Val Gly Thr Cys Leu Asp Met Cys Pro Glu Lys Glu Arg 

635 640 645 

tac atg egg gag acc cgt age cag ctg age gtg ttc gaa gtg gtc cca 2023 
Tyr Met Arg Glu Thr Arg Ser Gin Leu Ser Val Phe Glu Val Val Pro 

650 655 660 
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ggg act gac cag gtg gac cac gca gca get gtg aaa gag tac agt egg 2071 
Gly Thr Asp Gin Val Asp His Ala Ala Ala Val Lys Glu Tyr Ser Arg 
665 670 675 

tec teg gcg gat cag gag gag ccc ctg ccc cac gag ctg egg ccc ttg 2119 
Ser Ser Ala Asp Gin Glu Glu Pro Leu Pro His Glu Leu Arg Pro Leu 
680 685 690 

cca gtg etc age agg ace atg gac tac ctg gtg acc cag ate atg gac 2167 
Pro Val Leu Ser Arg Thr Met Asp Tyr Leu Val Thr Gin He Met Asp 
695 700 705 710 

cag aag gag ggc age ctg egg gat tgg tat gac ttc gtg tgg aac cgc 2215 
Gin Lys Glu Gly Ser Leu Arg Asp Trp Tyr Asp Phe Val Trp Asn Arg 

715 720 725 

acg cgt ggc ata egg aag gat ate acg cag cag cac etc tgt gac ccc 2263 
Thr Arg Gly He Arg Lys Asp He Thr Gin Gin His Leu Cys Asp Pro 

730 735 740 

ctg acg gtg tec ctg att gag aag tgc acc egg ttt cac ate cac tgt 2311 
Leu Thr Val Ser Leu He Glu Lys Cys Thr Arg Phe His He His Cys 
745 750 755 

gee cac ttc atg tgt gag gag ccc atg tec tec ttt gat gec aag ate 2359 
Ala His Phe Met Cys Glu Glu Pro Met Ser Ser Phe Asp Ala Lys He 
760 765 770 

aat aat gag aac atg acc aag tgc ctg cag age ctg aag gag atg tac 2407 
Asn Asn Glu Asn Met Thr Lys Cys Leu Gin Ser Leu Lys Glu Met Tyr 
775 780 785 790 

cag gac ctg aga aac aag ggt gtc ttc tgt gec age gaa gcg gag ttc 2455 
Gin Asp Leu Arg Asn Lys Gly Val Phe Cys Ala Ser Glu Ala Glu Phe 

795 800 805 

cag ggc tac aat gtt ctg etc agt etc aac aag gga gac ate eta aga 2503 
Gin Gly Tyr Asn Val Leu Leu Ser Leu Asn Lys Gly Asp He Leu Arg 

810 815 820 

gaa gta caa cag ttc cat cct get gtt aga aac tea tct gag gtg aaa 2551 
Glu Val Gin Gin Phe His Pro Ala Val Arg Asn Ser Ser Glu Val Lys 
825 830 835 

ttt get gtt cag get ttt get gca ttg aac agt aat aat ttt gtg aga 2599 
Phe Ala Val Gin Ala Phe Ala Ala Leu Asn Ser Asn Asn Phe Val Arg 
840 845 850 

ttt ttc aaa ctg gtc cag tea get tct tac ctg aac get tgt ctt tta 2647 
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Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr Leu Asn Ala Cys Leu Leu 
855 860 865 870 

cac tgt tac ttc agt cag ate cgc aag gat get etc egg gcg etc aac 2695 
His Cys Tyr Phe Ser Gin He Arg Lys Asp Ala Leu Arg Ala Leu Asn 

875 880 885 

ttt gcg tac acg gtg age aca cag cga tct acc ate ttt ccc ctg gat 2743 
Phe Ala Tyr Thr Val Ser Thr Gin Arg Ser Thr He Phe Pro Leu Asp 

890 895 900 

ggt gtg gtg cgc atg ctg ctg ttc aga gac tgt gaa gag gec acc gac 2791 
Gly Val Val Arg Met Leu Leu Phe Arg Asp Cys Glu Glu Ala Thr Asp 
905 910 915 

ttc etc acc tgc cac ggc etc acc gtt tec gac ggc tgt gtg gag ctg 2839 
Phe Leu Thr Cys His Gly Leu Thr Val Ser Asp Gly Cys Val Glu Leu 
920 925 930 

aac egg tct gca ttc ctg gaa cca gag gga tta tec aag acc agg aag 2887 
Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly Leu Ser Lys Thr Arg Lys 
935 940 945 950 

teg gtg ttt att act agg aag ctg acg gtg tea gtc ggg gaa att gtg 2935 
Ser Val Phe He Thr Arg Lys Leu Thr Val Ser Val Gly Glu He Val 

955 960 965 

aac gga ggg cca ttg ccc ccc gtc cct cgt cac acc cct gtg tgc age 2983 
Asn Gly Gly Pro Leu Pro Pro Val Pro Arg His Thr Pro Val Cys Ser 

970 975 980 

ttc aac tec cag aac aag tac ate ggg gag age ctg gec gcg gag ctg 3031 
Phe Asn Ser Gin Asn Lys Tyr He Gly Glu Ser Leu Ala Ala Glu Leu 
985 990 995 

ccc gtc age acc cag aga ccc ggc tec gac aca gtg ggc gga ggg 3076 
Pro Val Ser Thr Gin Arg Pro Gly Ser Asp Thr Val Gly Gly Gly 
1000 1005 1010 

aga gga gag gag tgt ggt gta gag ccg gat gca ccc ctg tec agt 3121 
Arg Gly Glu Glu Cys Gly Val Glu Pro Asp Ala Pro Leu Ser Ser 
1015 1020 1025 

etc cca cag tct eta cca gec cct gcg ccc tea cca gtg cct ctg 3166 
Leu Pro Gin Ser Leu Pro Ala Pro Ala Pro Ser Pro Val Pro Leu 
1030 1035 1040 

cct cct gtc ctg gca ctg acc ccg tct gtg gcg ccc age etc ttc 3211 
Pro Pro Val Leu Ala Leu Thr Pro Ser Val Ala Pro Ser Leu Phe 
1045 1050 1055 
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cag ctg tct gtg cag cct gaa cca ccg cct cca gag ccc gtg ccc 3256 
Gin Leu Ser Val Gin Pro Glu Pro Pro Pro Pro Glu Pro Val Pro 
1060 1065 1070 

atg tac tct gac gag gac ctg gcg cag gtg gtg gac gag etc ate 3301 
Met Tyr Ser Asp Glu Asp Leu Ala Gin Val Val Asp Glu Leu He 
1075 1080 1085 

cag gag gec ctg cag agg gac tgt gag gaa gtt ggc tct gcg ggt 3346 
Gin Glu Ala Leu Gin Arg Asp Cys Glu Glu Val Gly Ser Ala Gly 
1090 1095 1100 

get gec tac gca get gec gee ctg ggt gtt tct aat get get atg 3391 
Ala Ala Tyr Ala Ala Ala Ala Leu Gly Val Ser Asn Ala Ala Met 
1105 1110 1115 

gag gat ttg tta aca get gca ace acg ggc att ttg agg cac att 3436 
Glu Asp Leu Leu Thr Ala Ala Thr Thr Gly He Leu Arg His He 
1120 1125 1130 

gca get gaa gaa gtg tct aag gaa aga gag cga agg gag cag gag 3481 
Ala Ala Glu Glu Val Ser Lys Glu Arg Glu Arg Arg Glu Gin Glu 
1135 1140 1145 

agg cag egg get gaa gag gaa agg ttg aaa caa gag aga gag ctg 3526 
Arg Gin Arg Ala Glu Glu Glu Arg Leu Lys Gin Glu Arg Glu Leu 
1150 1155 1160 

gtg tta agt gag ctg age cag ggc ctg gee gtg gag ctg atg gaa 3571 
Val Leu Ser Glu Leu Ser Gin Gly Leu Ala Val Glu Leu Met Glu 
1165 1170 1175 

cgc gtg atg atg gag ttt gtg agg gaa acc tgc tec cag gag ttg 3616 
Arg Val Met Met Glu Phe Val Arg Glu Thr Cys Ser Gin Glu Leu 
1180 1185 1190 

aag aat gca gta gag aca gac cag agg gtc cgt gtg gee cgt tgc 3661 
Lys Asn Ala Val Glu Thr Asp Gin Arg Val Arg Val Ala Arg Cys 
1195 1200 1205 

tgt gag gat gtc tgt gec cac tta gtg gac ttg ttt etc gtg gag 3706 
Cys Glu Asp Val Cys Ala His Leu Val Asp Leu Phe Leu Val Glu 
1210 1215 1220 

gaa ate ttc cag act gca aag gag acc etc cag gag ctt cag tgc 3751 
Glu He Phe Gin Thr Ala Lys Glu Thr Leu Gin Glu Leu Gin Cys 
1225 1230 1235 

ttc tgc aag tat eta cag egg tgg agg gaa get gtc aca gee cgc 3796 
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Phe Cys Lys Tyr Leu Gin Arg Trp Arg Glu Ala Val Thr Ala Arg 
1240 1245 1250 

aag aaa ctg agg cgc caa atg egg get ttc cct get gcg ccc tgc 
Lys Lys Leu Arg Arg Gin Met Arg Ala Phe Pro Ala Ala Pro Cys 
1255 1260 1265 

tgc gtg gac gtg age gac egg ctg agg gcg ctg gcg ccc age gca 
Cys Val Asp Val Ser Asp Arg Leu Arg Ala Leu Ala Pro Ser Ala 
1270 1275 1280 

gag tgc ccc att get gaa gag aac ctg gec agg ggc etc ctg gac 
Glu Cys Pro He Ala Glu Glu Asn Leu Ala Arg Gly Leu Leu Asp 
1285 1290 1295 

ctg ggc cat gca ggg aga ttg ggc ate tct tgc acc agg tta agg 
Leu Gly His Ala Gly Arg Leu Gly He Ser Cys Thr Arg Leu Arg 
1300 1305 1310 

egg etc aga aac aag aca get cac cag atg aag gtt cag cac ttc 
Arg Leu Arg Asn Lys Thr Ala His Gin Met Lys Val Gin His Phe 
1315 1320 1325 

tac cag cag ctg ctg agt gat gtg gca tgg gcg tct ctg gac ctg 
Tyr Gin Gin Leu Leu Ser Asp Val Ala Trp Ala Ser Leu Asp Leu 
1330 1335 1340 

cca tec etc gtg get gag cac etc cct ggg agg cag gag cat gtg 
Pro Ser Leu Val Ala Glu His Leu Pro Gly Arg Gin Glu His Val 
1345 1350 1355 

ttt tgg aag ctg gtg ctg gtg ttg ccg gat gta gag gag cag tec 
Phe Trp Lys Leu Val Leu Val Leu Pro Asp Val Glu Glu Gin Ser 
1360 1365 1370 

cca gag agt tgt ggc aga att eta gca aat tgg tta aaa gtc aag 
Pro Glu Ser Cys Gly Arg He Leu Ala Asn Trp Leu Lys. Val Lys 
1375 1380 1385 

ttc atg gga gat gaa ggc tea gtg gat gac aca tec age gat get 
Phe Met Gly Asp Glu Gly Ser Val Asp Asp Thr Ser Ser Asp Ala 
1390 1395 1400 

ggt ggg att cag acg ctt teg ctt ttc aac tea ctt age age aaa 
Gly Gly He Gin Thr Leu Ser Leu Phe Asn Ser Leu Ser Ser Lys 
1405 1410 1415 

ggg gat cag atg att tct gtt aac gtg tgt ata aag gtg gec cat 
Gly Asp Gin Met He Ser Val Asn Val Cys He Lys Val Ala His 
1420 1425 1430 
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3841 

3886 

3931 

3976 

4021 

4066 

4111 

4156 

4201 

4246 

4291 

4336 
3 0 2 9 3 7 3 
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ggc gcc etc agt gat ggt gec att gat get gtg gag aca cag aag 4381 
Gly Ala Leu Ser Asp Gly Ala He Asp Ala Val Glu Thr Gin Lys 
1435 1440 1445 

gac etc ctg gga gcc agt ggg etc atg ctg ctg ctt ccc ccc aaa 4426 
Asp Leu Leu Gly Ala Ser Gly Leu Met Leu Leu Leu Pro Pro Lys 
1450 1455 1460 

atg aag agt gag gac atg gca gag gag gac gtg tac tgg ctg teg 4471 
Met Lys Ser Glu Asp Met Ala Glu Glu Asp Val Tyr Trp Leu Ser 
1465 1470 1475 

gcc ttg ctg cag etc aag cag etc ctg cag get aag ccc ttc cag 4516 
Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin Ala Lys Pro Phe Gin 
1480 1485 1490 

cct gcg ctt cct ctg gtg gtt ctt gtg cct age cca gga ggg gac 4561 
Pro Ala Leu Pro Leu Val Val Leu Val Pro Ser Pro Gly Gly Asp 
1495 1500 1505 

gcc gtt gag aag gaa gta gaa gat ggt ctg atg eta cag gac ttg 4606 
Ala Val Glu Lys Glu Val Glu Asp Gly Leu Met Leu Gin Asp Leu 
1510 1515 1520 

gtt tea get aag ctg att tea gat tac act gtt ace gag ate cct 4651 
Val Ser Ala Lys Leu He Ser Asp Tyr Thr Val Thr Glu He Pro 
1525 1530 1535 

gat ace att aat gat eta caa ggt tea act aag gtt ttg caa gca 4696 
Asp Thr He Asn Asp Leu Gin Gly Ser Thr Lys Val Leu Gin Ala 
1540 1545 1550 

gtg cag tgg ctg gtt tec cac tgc ccc cat tec ctt gac etc tgc 4741 
Val Gin Trp Leu Val Ser His Cys Pro His Ser Leu Asp Leu Cys 
1555 1560 1565 

tgc cag act etc att cag tac gtc gaa gac ggg att ggc cat gag 4786 
Cys Gin Thr Leu He Gin Tyr Val Glu Asp Gly He Gly His Glu 
1570 1575 1580 

ttt agt ggc cgc ttt ttc cat gac aga aga gag agg cgt ctg ggc 4831 
Phe Ser Gly Arg Phe Phe His Asp Arg Arg Glu Arg Arg Leu Gly 
1585 1590 1595 

ggt ctt get tct cag gag cct ggc gcc ate att gag ctg ttt aac 4876 
Gly Leu Ala Ser Gin Glu Pro Gly Ala He He Glu Leu Phe Asn 
1600 1605 1610 

agt gtg ctg cag ttc ctg get tct gtg gtg tec tct gaa cag ctg 4921 
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Ser Val Leu Gin Phe Leu Ala Ser Val Val Ser Ser Glu Gin Leu 
1615 1620 1625 

tgt gac ctg tec tgg cct gtc act gag ttt get gag gca ggg ggc 4966 
Cys Asp Leu Ser Trp Pro Val Thr Glu Phe Ala Glu Ala Gly Gly 
1630 1635 1640 

age egg ctg ctt cct cac ctg cac tgg aat gec cca gag cac ctg 5011 
Ser Arg Leu Leu Pro His Leu His Trp Asn Ala Pro Glu His Leu 
1645 1650 1655 

gec tgg ctg aag cag get gtg etc ggg ttc cag ctt ccg cag atg 5056 
Ala Trp Leu Lys Gin Ala Val Leu Gly Phe Gin Leu Pro Gin Met 
1660 1665 1670 

gac ctt cca ccc ctg ggg gec ccc tgg etc ccc gtg tgc tec atg 5101 
Asp Leu Pro Pro Leu Gly Ala Pro Trp Leu Pro Val Cys Ser Met 
1675 1680 1685 

gtt gtc cag tac gec tec cag ate ccc age tea cgc cag aca cag 5146 
Val Val Gin Tyr Ala Ser Gin lie Pro Ser Ser Arg Gin Thr Gin 
1690 1695 1700 

cct gtc etc cag tec cag gtg gag aac ctg etc cac aga acc tac 5191 
Pro Val Leu Gin Ser Gin Val Glu Asn Leu Leu His Arg Thr Tyr 
1705 1710 1715 

tgt agg tgg aag age aag agt ccc tec cca gtc cat ggg gca ggc 5236 
Cys Arg Trp Lys Ser Lys Ser Pro Ser Pro Val His Gly Ala Gly 
1720 1725 1730 

ccc teg gtc atg gag ate cca tgg gat gat ctt ate gec ttg tgt 5281 
Pro Ser Val Met Glu He Pro Trp Asp Asp Leu He Ala Leu Cys 
1735 1740 1745 

ate aac cac aag ctg aga gac tgg acg ccc ccc egg ctt cct gtt 5326 
He Asn His Lys Leu Arg Asp Trp Thr Pro Pro Arg Leu Pro Val 
1750 1755 1760 

aca tea gag gcg ctg agt gaa gat ggt cag ata tgt gtg tat ttt 5371 
Thr Ser Glu Ala Leu Ser Glu Asp Gly Gin He Cys Val Tyr Phe 
1765 1770 1775 

ttt aaa aac gat ttg aaa aaa tat gat gtt cct ttg teg tgg gaa 5416 
Phe Lys Asn Asp Leu Lys Lys Tyr Asp Val Pro Leu Ser Trp Glu 
1780 1785 1790 

caa gee agg ttg cag acg cag aag gag eta cag ctg aga gag gga 5461 
Gin Ala Arg Leu Gin Thr Gin Lys Glu Leu Gin Leu Arg Glu Gly 
1795 1800 1805 
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cgt ttg gca ata aag cct ttt cat cct tct gca aac aat ttt ccc 5506 
Arg Leu Ala He Lys Pro Phe His Pro Ser Ala Asn Asn Phe Pro 
1810 1815 1820 

ata cca ttg ctt cac atg cac cgt aac tgg aag agg age aca gag 5551 
lie Pro Leu Leu His Met His Arg Asn Trp Lys Arg Ser Thr Glu 
1825 1830 1835 

tgt get caa gag ggg agg att ccc age aca gag gat ctg atg cga 5596 
Cys Ala Gin Glu Gly Arg He Pro Ser Thr Glu Asp Leu Met Arg 
1840 1845 1850 

gga get tct get gag gag etc ttg gcg cag tgt ttg teg age agt 5641 
Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin Cys Leu Ser Ser Ser 
1855 1860 1865 

ctg ctg ctg gag aaa gaa gag aac aag agg ttt gaa gat cag ctt 5686 
Leu Leu Leu Glu Lys Glu Glu Asn Lys Arg Phe Glu Asp Gin Leu 
1870 1875 1880 

cag caa tgg ttg tct gaa gac tea gga gca ttt acg gat tta act 5731 
Gin Gin Trp Leu Ser Glu Asp Ser Gly Ala Phe Thr Asp Leu Thr 
1885 1890 1895 

tec ctt ccc etc tat ctt cct cag act eta gtg tct ctt tct cac 5776 
Ser Leu Pro Leu Tyr Leu Pro Gin Thr Leu Val Ser Leu Ser His 
1900 1905 1910 

act att gaa cct gtg atg aaa aca tct gta act act age cca cag 5821 
Thr He Glu Pro Val Met Lys Thr Ser Val Thr Thr Ser Pro Gin 
1915 1920 1925 

agt gac atg atg agg gag caa ctg cag ctg tea gag gcg aca gga 5866 
Ser Asp Met Met Arg Glu Gin Leu Gin Leu Ser Glu Ala Thr Gly 
1930 1935 1940 

acg tgt eta ggc gaa cga eta aag cac ctg gaa agg ctg ate egg 5911 
Thr Cys Leu Gly Glu Arg Leu Lys His Leu Glu Arg Leu He Arg 
1945 1950 1955 

agt tea agg gaa gag gaa gtt gec tct gag etc cat etc tct gcg 5956 
Ser Ser Arg Glu Glu Glu Val Ala Ser Glu Leu His Leu Ser Ala 
1960 1965 1970 

ctg eta gac atg gtg gac att tgagcagect gacctgtggg gagggggtct 6007 
Leu Leu Asp Met Val Asp He 
1975 1980 

ctcccgaaga gtttctgttt ttactcaaaa taatgttatt etcagatget tgatgcactg 6067 
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ttggaaatgt gattaattta atcatgcaga taaaccattt aaatgtc 6114 



<210> 4 

<211> 1980 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Asn Pro Thr Asn Pro Phe Ser Gly Gin Gin Pro Ser Ala Phe Ser 
15 10 15 



Ala Ser Ser Ser Asn Val Gly Thr Leu Pro Ser Lys Pro Pro Phe Arg 

20 25 30 



Phe Gly Gin Pro Ser Leu Phe Gly Gin Asn Ser Thr Leu Ser Gly Lys 
35 40 45 



Ser Ser Gly Phe Ser Gin Val Ser Ser Phe Pro Ala Ser Ser Gly Val 
50 55 60 



Ser His Ser Ser Ser Val Gin Thr Leu Gly Phe Thr Gin Thr Ser Ser 
65 70 75 80 



Val Gly Pro Phe Ser Gly Leu Glu His Thr Ser Thr Phe Val Ala Thr 

85 90 95 



Ser Gly Pro Ser Ser Ser Ser Val Leu Gly Asn Thr Gly Phe Ser Phe 

100 105 110 



Lys Ser Pro Thr Ser Val Gly Ala Phe Pro Ser Thr Ser Ala Phe Gly 
115 120 125 



Gin Glu Ala Gly Glu He Val Asn Ser Gly Phe Gly Lys Thr Glu Phe 
130 135 140 



Ser Phe Lys Pro Leu Glu Asn Ala Val Phe Lys Pro He Leu Gly Ala 
145 150 155 160 
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Glu Ser Glu Pro Glu Lys Thr Gin Ser Gin He Ala Ser Gly Phe Phe 

165 170 175 



Thr Phe Ser His Pro He Ser Ser Ala Pro Gly Gly Leu Ala Pro Phe 

180 185 190 



Ser Phe Pro Gin Val Thr Ser Ser Ser Ala Thr Thr Ser Asn Phe Thr 
195 200 205 



Phe Ser Lys Pro Val Ser Ser Asn Asn Ser Leu Ser Ala Phe Thr Pro 
210 215 220 



Ala Leu Ser Asn Gin Asn Val Glu Glu Glu Lys Arg Gly Pro Lys Ser 
225 230 235 240 



He Phe Gly Ser Ser Asn Asn Ser Phe Ser Ser Phe Pro Val Ser Ser 

245 250 255 



Ala Val Leu Gly Glu Pro Phe Gin Ala Ser Lys Ala Gly Val Arg Gin 

260 265 270 



Gly Cys Glu Glu Ala Val Ser Gin Val Glu Pro Leu Pro Ser Leu Met 

275 280 285 



Lys Gly Leu Lys Arg Lys Glu Asp Gin Asp Arg Ser Pro Arg Arg His 
290 295 300 



Gly His Glu Pro Ala Glu Asp Ser Asp Pro Leu Ser Arg Gly Asp His 
305 310 315 320 



Pro Pro Asp Lys Arg Pro Val Arg Leu Asn Arg Pro Arg Gly Gly Thr 

325 330 335 



Leu Phe Gly Arg Thr He Gin Asp Val Phe Lys Ser Asn Lys Glu Val 

340 345 350 



Gly Arg Leu Gly Asn Lys Glu Ala Lys Lys Glu Thr Gly Phe Val Glu 
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355 



360 



365 



Ser Ala Glu Ser Asp His Met Ala He Pro Gly Gly Asn Gin Ser Val 
370 375 380 



Leu Ala Pro Ser Arg He Pro Gly Val Asn Lys Glu Glu Glu Thr Glu 
385 390 395 400 



Ser Arg Glu Lys Lys Glu Asp Ser Leu Arg Gly Thr Pro Ala Arg Gin 

405 . 410 415 



Ser Asn Arg Ser Glu Ser Thr Asp Ser Leu Gly Gly Leu Ser Pro Ser 

420 425 430 



Glu Val Thr Ala He Gin Cys Lys Asn He Pro Asp Tyr Leu Asn Asp 
435 440 445 



Arg Thr He Leu Glu Asn His Phe Gly Lys He Ala Lys Val Gin Arg 
450 455 460 



He Phe Thr Arg Arg Ser Lys Lys Leu Ala Val Val His Phe Phe Asp 
465 470 475 480 



His Ala Ser Ala Ala Leu Ala Arg Lys Lys Gly Lys Ser Leu His Lys 

485 490 495 



Asp Met Ala He Phe Trp His Arg Lys Lys He Ser Pro Asn Lys Lys 

500 505 510 



Pro Phe Ser Leu Lys Glu Lys Lys Pro Gly Asp Gly Glu Val Ser Pro 
515 520 525 



Ser Thr Glu Asp Ala Pro Phe Gin His Ser Pro Leu Gly Lys Ala Ala 
530 535 540 



Gly Arg Thr Gly Ala Ser Ser Leu Leu Asn Lys Ser Ser Pro Val Lys 
545 550 555 560 
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Lys Pro Ser Leu 



Ser Ala Ser Glu 

580 



Ser Thr Leu He 
595 



Leu Leu Asp Gin 
610 



Thr Asp Leu Asp 
625 



Cys Pro Glu Lys 



Val Phe Glu Val 

660 



Val Lys Glu Tyr 
675 



His Glu Leu Arg 
690 



Val Thr Gin He 
705 



Asp Phe Val Trp 



Gin His Leu Cys 

740 



Arg Phe His He 



Leu Lys Ala His 
565 



Gly Ser Glu Gly 



Gly Thr Val Ala 

600 



Arg Asp Arg He 
615 



Lys Ala Arg Thr 
630 



Glu Arg Tyr Met 
645 



Val Pro Gly Thr 



Ser Arg Ser Ser 

680 



Pro Leu Pro Val 
695 



Met Asp Gin Lys 
710 



Asn Arg Thr Arg 
725 



Asp Pro Leu Thr 



His Cys Ala His 



Gin Phe Glu Gly 
570 



Leu Gly Pro Cys 
585 



Glu Thr Ser Lys 



Met Arg Gin Ala 

620 



Phe Val Gly Thr 
635 



Arg Glu Thr Arg 
650 



Asp Gin Val Asp 

665 



Ala Asp Gin Glu 



Leu Ser Arg Thr 

700 



Glu Gly Ser Leu 
715 



Gly He Arg Lys 
730 



Val Ser Leu He 
745 



Phe Met Cys Glu 



Asp Ser Phe Asp 
575 



Val Leu Ser Leu 
590 



Glu Lys Tyr Arg 
605 



Arg Val Lys Arg 



Cys Leu Asp Met 

640 



Ser Gin Leu Ser 
655 



His Ala Ala Ala 
670 



Glu Pro Leu Pro 

685 



Met Asp Tyr Leu 



Arg Asp Trp Tyr 

720 



Asp He Thr Gin 
735 



Glu Lys Cys Thr 
750 

Glu Pro Met Ser 
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755 



760 



765 



Ser Phe Asp Ala Lys He Asn Asn Glu Asn Met Thr Lys Cys Leu Gin 
770 775 780 



Ser Leu Lys Glu Met Tyr Gin Asp Leu Arg Asn Lys Gly Val Phe Cys 
785 790 795 800 



Ala Ser Glu Ala Glu Phe Gin Gly Tyr Asn Val Leu Leu Ser Leu Asn 

805 810 815 



Lys Gly Asp He Leu Arg Glu Val Gin Gin Phe His Pro Ala Val Arg 

820 825 830 



Asn Ser Ser Glu Val Lys Phe Ala Val Gin Ala Phe Ala Ala Leu Asn 
835 840 845 



Ser Asn Asn Phe Val Arg Phe Phe Lys Leu Val Gin Ser Ala Ser Tyr 
850 855 860 



Leu Asn Ala Cys Leu Leu His Cys Tyr Phe Ser Gin He Arg Lys Asp 
865 870 875 880 



Ala Leu Arg Ala Leu Asn Phe Ala Tyr Thr Val Ser Thr Gin Arg Ser 

885 890 895 



Thr He Phe Pro Leu Asp Gly Val Val Arg Met Leu Leu Phe Arg Asp 

900 905 910 



Cys Glu Glu Ala Thr Asp Phe Leu Thr Cys His Gly Leu Thr Val Ser 
915 920 925 



Asp Gly Cys Val Glu Leu Asn Arg Ser Ala Phe Leu Glu Pro Glu Gly 
930 935 940 



Leu Ser Lys Thr Arg Lys Ser Val Phe He Thr Arg Lys Leu Thr Val 
945 950 955 960 
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Ser Val Gly Glu He Val Asn Gly Gly Pro Leu Pro Pro Val Pro Arg 

965 970 975 



His Thr Pro Val Cys Ser Phe Asn Ser Gin Asn Lys Tyr He Gly Glu 

980 985 990 



Ser Leu Ala Ala Glu Leu Pro Val Ser Thr Gin Arg Pro Gly Ser Asp 
995 1000 1005 



Thr Val Gly Gly Gly Arg Gly Glu Glu Cys Gly Val Glu Pro Asp 
1010 1015 1020 



Ala Pro Leu Ser Ser Leu Pro Gin Ser Leu Pro Ala Pro Ala Pro 
1025 1030 1035 



Ser Pro Val Pro Leu Pro Pro Val Leu Ala Leu Thr Pro Ser Val 
1040 1045 1050 



Ala Pro Ser Leu Phe Gin Leu Ser Val Gin Pro Glu Pro Pro Pro 
1055 1060 1065 



Pro Glu Pro Val Pro Met Tyr Ser Asp Glu Asp Leu Ala Gin Val 
1070 1075 1080 



Val Asp Glu Leu He Gin Glu Ala Leu Gin Arg Asp Cys Glu Glu 
1085 1090 1095 



Val Gly Ser Ala Gly Ala Ala Tyr Ala Ala Ala Ala Leu Gly Val 
1100 1105 1110 



Ser Asn Ala Ala Met Glu Asp Leu Leu Thr Ala Ala Thr Thr Gly 
1115 1120 1125 



He Leu Arg His He Ala Ala Glu Glu Val Ser Lys Glu Arg Glu 
1130 1135 1140 



Arg Arg Glu Gin Glu Arg Gin Arg Ala Glu Glu Glu Arg Leu Lys 
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1145 1150 1155 

Gin Glu Arg Glu Leu Val Leu Ser Glu Leu Ser Gin Gly Leu Ala 
1160 1165 1170 

Val Glu Leu Met Glu Arg Val Met Met Glu Phe Val Arg Glu Thr 
1175 1180 1185 

Cys Ser Gin Glu Leu Lys Asn Ala Val Glu Thr Asp Gin Arg Val 
1190 1195 1200 

Arg Val Ala Arg Cys Cys Glu Asp Val Cys Ala His Leu Val Asp 
1205 1210 1215 

Leu Phe Leu Val Glu Glu He Phe Gin Thr Ala Lys Glu Thr Leu 
1220 1225 1230 

Gin Glu Leu Gin Cys Phe Cys Lys Tyr Leu Gin Arg Trp Arg Glu 
1235 1240 1245 

Ala Val Thr Ala Arg Lys Lys Leu Arg Arg Gin Met Arg Ala Phe 
1250 1255 1260 

Pro Ala Ala Pro Cys Cys Val Asp Val Ser Asp Arg Leu Arg Ala 
1265 1270 1275 

Leu Ala Pro Ser Ala Glu Cys Pro He Ala Glu Glu Asn Leu Ala 
1280 1285 1290 

Arg Gly Leu Leu Asp Leu Gly His Ala Gly Arg Leu Gly He Ser 
1295 1300 1305 

Cys Thr Arg Leu Arg Arg Leu Arg Asn Lys Thr Ala His Gin Met 
1310 1315 1320 

Lys Val Gin His Phe Tyr Gin Gin Leu Leu Ser Asp Val Ala Trp 
1325 1330 1335 



ffifBff 2004-3029373 



#H 2003-418655 



^ - *s : 40/ 



Ala Ser Leu Asp Leu Pro Ser Leu Val Ala Glu His Leu Pro Gly 
1340 1345 1350 



Arg Gin Glu His Val Phe Trp Lys Leu Val Leu Val Leu Pro Asp 
1355 1360 1365 



Val Glu Glu Gin Ser Pro Glu Ser Cys Gly Arg He Leu Ala Asn 
1370 1375 1380 



Trp Leu Lys Val Lys Phe Met Gly Asp Glu Gly Ser Val Asp Asp 
1385 1390 1395 



Thr Ser Ser Asp Ala Gly Gly He Gin Thr Leu Ser Leu Phe Asn 
1400 1405 1410 



Ser Leu Ser Ser Lys Gly Asp Gin Met He Ser Val Asn Val Cys 
1415 1420 1425 



He Lys Val Ala His Gly Ala Leu Ser Asp Gly Ala He Asp Ala 
1430 1435 1440 



Val Glu Thr Gin Lys Asp Leu Leu Gly Ala Ser Gly Leu Met Leu 
1445 1450 1455 



Leu Leu Pro Pro Lys Met Lys Ser Glu Asp Met Ala Glu Glu Asp 
1460 1465 1470 



Val Tyr Trp Leu Ser Ala Leu Leu Gin Leu Lys Gin Leu Leu Gin 
1475 1480 1485 



Ala Lys Pro Phe Gin Pro Ala Leu Pro Leu Val Val Leu Val Pro 
1490 1495 1500 



Ser Pro Gly Gly Asp Ala Val Glu Lys Glu Val Glu Asp Gly Leu 
1505 1510 1515 



Met Leu Gin Asp Leu Val Ser Ala Lys Leu He Ser Asp Tyr Thr 
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1520 1525 1530 

Val Thr Glu He Pro Asp Thr He Asn Asp Leu Gin Gly Ser Thr 
1535 1540 1545 

Lys Val Leu Gin Ala Val Gin Trp Leu Val Ser His Cys Pro His 
1550 1555 1560 

Ser Leu Asp Leu Cys Cys Gin Thr Leu He Gin Tyr Val Glu Asp 
1565 1570 1575 

Gly He Gly His Glu Phe Ser Gly Arg Phe Phe His Asp Arg Arg 
1580 1585 1590 

Glu Arg Arg Leu Gly Gly Leu Ala Ser Gin Glu Pro Gly Ala He 
1595 1600 1605 

He Glu Leu Phe Asn Ser Val Leu Gin Phe Leu Ala Ser Val Val 
1610 1615 1620 

Ser Ser Glu Gin Leu Cys Asp Leu Ser Trp Pro Val Thr Glu Phe 
1625 1630 1635 

Ala Glu Ala Gly Gly Ser Arg Leu Leu Pro His Leu His Trp Asn 
1640 1645 1650 

Ala Pro Glu His Leu Ala Trp Leu Lys Gin Ala Val Leu Gly Phe 
1655 1660 1665 

» 

Gin Leu Pro Gin Met Asp Leu Pro Pro Leu Gly Ala Pro Trp Leu 
1670 1675 1680 

Pro Val Cys Ser Met Val Val Gin Tyr Ala Ser Gin He Pro Ser 
1685 1690 1695 

Ser Arg Gin Thr Gin Pro Val Leu Gin Ser Gin Val Glu Asn Leu 
1700 1705 1710 
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Leu His Arg Thr Tyr Cys Arg Trp Lys Ser Lys Ser Pro Ser Pro 
1715 1720 1725 



Val His Gly Ala Gly Pro Ser Val Met Glu He Pro Trp Asp Asp 
1730 1735 1740 



Leu He Ala Leu Cys He Asn His Lys Leu Arg Asp Trp Thr Pro 
1745 1750 1755 



Pro Arg Leu Pro Val Thr Ser Glu Ala Leu Ser Glu Asp Gly Gin 
1760 1765 1770 



He Cys Val Tyr Phe Phe Lys Asn Asp Leu Lys Lys Tyr Asp Val 
1775 1780 1785 



Pro Leu Ser Trp Glu Gin Ala Arg Leu Gin Thr Gin Lys Glu Leu 
1790 1795 1800 



Gin Leu Arg Glu Gly Arg Leu Ala He Lys Pro Phe His Pro Ser 
1805 1810 1815 



Ala Asn Asn Phe Pro He Pro Leu Leu His Met His Arg Asn Trp 
1820 1825 1830 



Lys Arg Ser Thr Glu Cys Ala Gin Glu Gly Arg He Pro Ser Thr 
1835 1840 1845 



Glu Asp Leu Met Arg Gly Ala Ser Ala Glu Glu Leu Leu Ala Gin 
1850 1855 1860 



Cys Leu Ser Ser Ser Leu Leu Leu Glu Lys Glu Glu Asn Lys Arg 
1865 1870 1875 



Phe Glu Asp Gin Leu Gin Gin Trp Leu Ser Glu Asp Ser Gly Ala 
1880 1885 1890 



Phe Thr Asp Leu Thr Ser Leu Pro Leu Tyr Leu Pro Gin Thr Leu 
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1895 1900 1905 



Val Ser Leu Ser His Thr He Glu Pro Val Met Lys Thr Ser Val 
1910 1915 1920 



Thr Thr Ser Pro Gin Ser Asp Met Met Arg Glu Gin Leu Gin Leu 
1925 1930 1935 



Ser Glu Ala Thr Gly Thr Cys Leu Gly Glu Arg Leu Lys His Leu 
1940 1945 1950 



Glu Arg Leu He Arg Ser Ser Arg Glu Glu Glu Val Ala Ser Glu 
1955 1960 1965 



Leu His Leu Ser Ala Leu Leu Asp Met Val Asp He 
1970 1975 1980 



<210> 5 
<211> 863 
<212> PRT 

<213> retroviral provirus 
<400> 5 

Lys Glu Gin Lys Thr Val Ala Met Arg Val Lys Glu Lys Tyr Gin His 
15 10 15 



Leu Trp Arg Trp Gly Trp Arg Trp Gly Thr Met Leu Leu Gly Met Leu 

20 25 30 



Met He Cys Ser Ala Thr Glu Lys Leu Trp Val Thr Val Tyr Tyr Gly 
35 40 45 



Val Pro Val Trp Lys Glu Ala Thr Thr Thr Leu Phe Cys Ala Ser Asp 
50 55 60 



Ala Lys Ala Tyr Asp Thr Glu Val His Asn Val Trp Ala Thr His Ala 
65 70 75 80 
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Cys Val Pro Thr Asp Pro Asn Pro Gin Glu Val Val Leu Val Asn Val 

85 90 95 



Thr Glu Asn Phe Asn Met Trp Lys Asn Asp Met Val Glu Gin Met His 

100 105 110 



Glu Asp lie lie Ser Leu Trp Asp Gin Ser Leu Lys Pro Cys Val Lys 
115 120 125 



Leu Thr Pro Leu Cys Val Ser Leu Lys Cys Thr Asp Leu Lys Asn Asp 
130 135 140 



Thr Asn Thr Asn Ser Ser Ser Gly Arg Met He Met Glu Lys Gly Glu 
145 150 155 160 



He Lys Asn Cys Ser Phe Asn He Ser Thr Ser He Arg Gly Lys Val 

165 170 175 



Gin Lys Glu Tyr Ala Phe Phe Tyr Lys Leu Asp He He Pro He Asp 

180 185 190 



Asn Asp Thr Thr Ser Tyr Thr Leu Thr Ser Cys Asn Thr Ser Val He 
195 200 205 



Thr Gin Ala Cys Pro Lys Val Ser Phe Glu Pro He Pro He His Tyr 
210 . 215 220 



Cys Ala Pro Ala Gly Phe Ala He Leu Lys Cys Asn Asn Lys Thr Phe 
225 230 235 240 



Asn Gly Thr Gly Pro Cys Thr Asn Val Ser Thr Val Gin Cys Thr His 

245 250 255 



Gly He Arg Pro Val Val Ser Thr Gin Leu Leu Leu Asn Gly Ser Leu 

260 265 270 



Ala Glu Glu Glu Val Val He Arg Ser Ala Asn Phe Thr Asp Asn Ala 
275 280 285 
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Lys Thr He He Val Gin Leu Asn Gin Ser Val Glu He Asn Cys Thr 
290 295 300 



Arg Pro Asn Asn Asn Thr Arg Lys Ser He Arg He Gin Arg Gly Pro 
305 310 315 320 



Gly Arg Ala Phe Val Thr He Gly Lys He Gly Asn Met Arg Gin Ala 

325 330 335 



His Cys Asn He Ser Arg Ala Lys Trp Asn Asn Thr Leu Lys Gin He 

340 345 350 



Asp Ser Lys Leu Arg Glu Gin Phe Gly Asn Asn Lys Thr He He Phe 
355 360 365 



Lys Gin Ser Ser Gly Gly Asp Pro Glu He Val Thr His Ser Phe Asn 
370 375 380 



Cys Gly Gly Glu Phe Phe Tyr Cys Asn Ser Thr Gin Leu Phe Asn Ser 
385 390 395 400 



Thr Trp Phe Asn Ser Thr Trp Ser Thr Lys Gly Ser Asn Asn Thr Glu 

405 410 415 



Gly Ser Asp Thr He Thr Leu Pro Cys Arg He Lys Gin He He Asn 

420 425 430 



Met Trp Gin Glu Val Gly Lys Ala Met Tyr Ala Pro Pro He Ser Gly 
435 440 445 



Gin He Arg Cys Ser Ser Asn He Thr Gly Leu Leu Leu Thr Arg Asp 
450 455 460 



Gly Gly Asn Ser Asn Asn Glu Ser Glu He Phe Arg Pro Gly Gly Gly 
465 470 475 480 
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Asp Met Arg Asp Asn Trp Arg Ser Glu Leu Tyr Lys Tyr Lys Val Val 

485 490 495 



Lys He Glu Pro Leu Gly Val Ala Pro Thr Lys Ala Lys Arg Arg Val 

500 505 510 



Val Gin Arg Glu Lys Arg Ala Val Gly He Gly Ala Leu Phe Leu Gly 
515 520 525 



Phe Leu Gly Ala Ala Gly Ser Thr Met Gly Ala Ala Ser Met Thr Leu 
530 535 540 



Thr Val Gin Ala Arg Gin Leu Leu Ser Gly He Val Gin Gin Gin Asn 
545 550 555 560 



Asn Leu Leu Arg Ala He Glu Ala Gin Gin His Leu Leu Gin Leu Thr 

565 570 575 



Val Trp Gly He Lys Gin Leu Gin Ala Arg He Leu Ala Val Glu Arg 

580 585 590 



Tyr Leu Lys Asp Gin Gin Leu Leu Gly He Trp Gly Cys Ser Gly Lys 
595 600 605 



Leu He Cys Thr Thr Ala Val Pro Trp Asn Ala Ser Trp Ser Asn Lys 
610 615 620 



Ser Leu Glu Gin He Trp Asn Asn Met Thr Trp Met Glu Trp Asp Arg 
625 630 635 640 



Glu He Asn Asn Tyr Thr Ser Leu He His Ser Leu He Glu Glu Ser 

645 650 655 



Gin Asn Gin Gin Glu Lys Asn Glu Gin Glu Leu Leu Glu Leu Asp Lys 

660 665 670 



Trp Ala Ser Leu Trp Asn Trp Phe Asn He Thr Asn Trp Leu Trp Tyr 
675 680 685 
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lie Lys Leu Phe He Met He Val Gly Gly Leu Val Gly Leu Arg He 
690 695 700 



Val Phe Ala Val Leu Ser Val Val Asn Arg Val Arg Gin Gly Tyr Ser 
705 710 715 720 



Pro Leu Ser Phe Gin Thr His Leu Pro He Pro Arg Gly Pro Asp Arg 

725 730 735 



Pro Glu Gly He Glu Glu Glu Gly Gly Glu Arg Asp Arg Asp Arg Ser 

740 745 750 



He Arg Leu Val Asn Gly Ser Leu Ala Leu He Trp Asp Asp Leu Arg 
755 760 765 



Ser Leu Cys Leu Phe Ser Tyr His Arg Leu Arg Asp Leu Leu Leu He 
770 775 780 



Val Thr Arg He Val Glu Leu Leu Gly Arg Arg Gly Trp Glu Ala Leu 
785 790 795 800 



Lys Tyr Trp Trp Asn Leu Leu Gin Tyr Trp Ser Gin Glu Leu Lys Asn 

805 810 815 



Ser Ala Val Ser Leu Leu Asn Ala Thr Ala He Ala Val Ala Glu Gly 

820 825 830 



Thr Asp Arg Val He Glu Val Val Gin Gly Ala Tyr Arg Ala He Arg 
835 840 845 



His He Pro Arg Arg He Arg Gin Gly Leu Glu Arg He Leu Leu 
850 855 860 



<210> 6 

<211> 23 

<212> PRT 

<213> retroviral provirus 
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<400> 6 

Asn Asn Thr Arg Lys Ser He Arg He Gin Arg Gly Pro Gly Arg Ala 
15 10 15 



Phe Val Thr He Gly Lys He 

20 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 7 

tcccgccttc cagctgtgac 20 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 8 

gtgctgctgt gttatgtcct 20 



<210> 9 
<211> 24 
<212> PRT 

<213> retroviral provirus 
<400> 9 

Cys Asn Asn Thr Arg Lys Ser He Arg He Gin Arg Gly Pro Gly Arg 
15 10 15 



Ala Phe Val Thr He Gly Lys He 

20 
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2 0 0 1 # 9 50 



HI 2 0 8 1 1 0 
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